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Barite Hill Mine Supporting Information for Application for Permit to Construct
2 Solid Waste Management System

1.0 INTRODUCTION

The Barite Hill Mine is a gold mining and processing operation located approximately three miles
south of the town of McCommick in McCormick County, South Carolina (Figure 1). The mine is
operated by Nevada Goldfields, Inc (NGI). Major project components associated with the mine
include two open pit mines, waste rock disposal areas, a reusable heap leach pad, a permanent heap
leach pad and an industrial selid waste landfill (Figure 2).

In 1992, Modification 92-1 of the State Land Resources Conservation Commission (SCLRCC) Mine
Operating Permit (Mine Operating Permit No. 0852) was approved by the SCLRCC to construct
a permanent heap leach pad in Waste Area C. The permanent heap leach facility was designed to
contain approximately 1.4 million tons of oxide, sulfide and mixed ore.

The project Mining Permit included provisions for rinsing the spent ore heap to achieve the
discharge iimits set forth in the project National Pollutant Discharge Elimination System (NPDES)
permit (Permit No. SC0043401). Rinsing of the heap at closure per permit requirements for cyanide
detoxification purposes would result in a decrease in the pH level of the spent ore and an increase
in the potential for acid rock drainage from the sulfide ore. Efforts to rinse the spent ore from the
ruseable heap leach facility required an excessive Iength of time to meet regulatory criteria and an
industrial waste landfill, Waste Area C Landfill, was permitted and constructed for disposal of a
portion of the partially rinsed spent ore. Concerns for a similar lengthy rinsing schedule and the
possible accumulation of a large inventory of solution in the process has prompted NGI to consider
decommissioning and capping the permanent heap facility.

Therefore, NGI is proposing to close and reclaim the permanent heap leach facility as an industrial
solid waste landfill. As the facility was constructed with a composite liner system to contain the
ore and leach solutions, and is equipped with a drainage pipe network to minimize solution head on
the liner system, it has in essence been constructed as an industrial solid waste landfill.

Industrial solid waste landfill (ISWLF) units in South Carolina are permitted under the State’s Solid
Waste Management Act (South Carolina Code of Laws, Title 44, Chapter 96 - Solid Waste; Enacted
by South Carolina Acts of 1991, No. 63) under the jurisdiction of South Carolina Department of
Health and Environmental Control (DHEC), Office of Environmental Quality Control, Bureau of
Solid and Hazardous Waste Management.

Industrial solid waste landfills are regulated under Regulation 61-66 (South Carolina Code of
Regulations, Chapter 61 - Department of Health and Environmental Control, Regulation 66 -

April 25, 1995 SREK Project No. 14113
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Industrial Waste Disposal Sites and Facilities; Adopted March 8, 1972; Effective March 16, 1972).
The Solid Waste Policy and Management Act of 1991 requires DHEC to promulgate new regulations
for all aspects of solid waste management included ISWLFs. The new regulations are being drafted
but will not become effective uniil two years after publication in the State Register. Therefore, the
new regulations do not apply to the Barite Hill project.

This report provides supporting information for the Application for a Permit to Construct a Solid
Waste Management System (Appendix A), and contains a description of the reports, studies and
permits that apply to the design and operatior of the permanent heap. This information is contained
in the following subsections. A summary of the site analysis for the heap leach facility is in Section
2.0. Section 3.0 describes the engineering design of the heap leach facility and the waste
characteristics of the ore. Closure of the heap leach facility/landfill, including a description of the
final cover, surface water management and stability of the final configuration is discussed in
Section 4.0.

A summary of practices to be used during reclamation of the facility is included as Section 5.0.
Section 6.0 describes the post-closure care and maintenance of the heap leach facility/landfill
including monitoring and maintenance of the final cover, leachate management and groundwater
monitoring. Section 7.0 is a summary of the existing financial assurance for the mining project.

1.1  Existing Facilities

The general facilities arrangement of the Barite Hill Mine is shown on Figure 2. Major components
associated with the Barite Hill Mine include a reusable heap leach pad and pond facilities, a solid
waste disposal landfill and coliection pond facilities (Waste Area C Landfill), and the permanent
heap leach pad and pond system. The permanent leach pad is located adjacent to the solid waste
landfill and is included in the area originally designated as Waste Area C (Figure 2).

The reusable pad and pond facilities include an asphalt-fined pad and double synthetically lined
pregnant, barren and rinse ponds. Waste Area C Landfill was permitted as an industrial solid waste
landfill to store partially rinsed spent ore from the reusable pad that could not meet the stipulated
leachate water quality standards. The landfill facilities include a synthetically lined fill area,
collection ditch and synthetically lined collection pond. These facilities were permitted and operated
by Gwalia (USA), Ltd, a subsidiary of NGI.

The reusable leach pad and solid waste landfill were decommissioned at the start of the permanent
pad Phase I operations. The landfill collection pond continues to collect leachate from the landfill.

April 25, 1995 SKX Project No. 14115
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Use of this pond is also made in storing solutions associated with the permanent pad heap leach
operations.

1.2 Existing Information

The permanent heap leach facility has been designed, permitted, constructed and operated in
compliance with SCDHEC approved reports and applications. As such numerous reports, studies
and permits exist pertaining to this facility.

1.2.1 Previous Studies

The permanent heap leach facility is located in Waste Area C adjacent to the Waste Area C Landfill.
A siting investigation of Waste Area C was completed for design and permitting of the landfill.
Studies conducted for the siting mnvestigation also apply to the heap leach facility. The studies are
contained in the following report:

* DP Engineering, Inc with Environmental Technology Engineering, Inc, and Water, Waste
& Land, Inc (1990) "Rinsed Agglomerate Disposal Facility, Final Design Report", March
(DP Engineering et al. 1990).

The permanent heap leach design and construction details are included in the following reports:

. WESTEC (1992a) "Final Design Report for the Permanent Heap Leach Facilities", January.
(WESTEC 1992a).

. WESTEC (1992b) "As-Built Report for the Barite Hill Gold Project Permanent Heap Leach
Pad and Ponds”, October (WESTEC 1992a).

Throughout the phased construction of the heap area quality assurance and control (QA/QC) was
provided for the work under the approved specifications and construction permit. These various
reports have been submitted to SCDHEC and are listed below:

. Steffen Roberison and Kirsten (U.S.), Inc. (1993) "Report of Quality Assurance/Quality
Control Testing of Earthwork Construction and Liner Installation, Barite Hill Project”,

February (SRK 1993a).

April 25, 1993 SRK Project No. 14115
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. Steffen Robertson and Kirsten (U.S.), Inc. (1993) "Quality Assurance/Quality Control
Testing and Inspection of the Earthwork and Geosynthetic Installation for the Nevada
Goldfield Project”, December (SRK 1993b).

. Steffen Robertson and Kirsten (U.S.), Inc. (1994) "Quality Assurance/Quality Control
Testing and Inspection of the Earthwork and Geosynthetic Installation for the Nevada
Goldfield Project Heap Leach Pad Phase II, Stage II", May (SRK 1994).

Other reports pertaining to the heap are listed below:

. Nevada Goldfields, Inc. (1992) “Barite Hill Project, Reclamation Plan Update, Mining
Permit No. 0852, Construction Periit No. 16,225", Jannary 1992 (Nevada Goldfields 1992).

1.2.2 Permits
Permits that have been obtained for the permanent heap leach facility are listed below:

. Permit to Construct (No. 17,334-IW) from DHEC for construction of a permanent heap
leach pad and pond system. Issued July 24, 1992; expired July 24, 1994.

. Permit to Operate from DHEC to operate a permanent heap leach pad and pond system.
Issued September 28, 1992.

. Permit to Operate from DHEC to operate a permanent heap leach pad and pond system.
Issued March 1, 1993.

. Permit to Construct (No. 17,334-IW) from DHEC to construct a contingency pond for
emergency overflow.

. Permit to Operate from DHEC to operate a contingency pond for emergency overflow.
Issued March 1, 1993.

Other permits acquired for the Barite Hill Project are listed below:

. Permit for Mining Operation No. 0852 from SCLRCC for the Barite Hill Mine. Issued
August 14, 1990; expires August 14, 1995. Approval to change Waste Area C to a
permanent leach pad facility granted July 27, 1992 (Modification 92-1).

April 25, 1995 SRK. Project No, 14115
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. NPDES Permit No. SC0043401 (Water Poliution Control Permit) from DHEC for the Barite
Hill Mine. Issued October 12, 1989; expired October 31, 1994.

. State Air Quality Permits to Construct No. 1600-0006-CA, CB, CC, CD and CE from
DHEC for construction of ore crushing and processing facilities. Issued June 12, 1990.

. State Air Quality Permit to Operate No. 1600-0006 from DHEC for operation of ore
crushing and processing facilities. Issued February 19, 1993; Expires February 28, 1998.

Aprid 25, 1995 SEX Project No. 14113
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2.0 SITE DESCRIPTION
2.1 Location

The mine site is located approximately three miles south of McCormick, South Carolina as shown
on Figure 1. Clark Hill Reservoir (a.k.a. Sloan Lake) on the Savannah River is approximately 3
miles west of the project site. The mine site is relatively remote; there are no buildings, homes or
commercial buildings within .50 miles of the boundary. Thick woodlands surround the mine site
with a gate across the only access road.

The site is located along a topographic high ridge area forming the head waters of an unnamed
tributary to Hawe Creek. The topography of the area consists of rolling hills with ridgelines at an
elevation of approximately 500 ft. Within the site, the ridgeline comprising the site has a high point
at about 510 ft and an average elevation of approximately 480 ft. Waste Area C, which includes
the permanent heap leach facility and Waste Area C Landfill, has an elevation of approximately 450
to 480 ft.

The permitted mine site totals 795.2 acres. Of this total, 659.7 acres are designated as buffer area
(areas not disturbed beyond the pre-mine natural state); therefore the maximum disturbance area is
135.5 acres. The permanent heap leach facility occupies approximately 16.3 acres of the maximum
disturbance area.

2.2 Vegetation and Wildlife

The following is summarized from the U.S. Army Corps of Engineers Nationwide Permit No. 26
Notification Form and Supporting Documentation which includes The Vegetation, Wildlife and
Threatened and Endangered Species Study and the Wetlands Evaluation and Restoration
(Environmental Technology Engineering 1989).

The area was originally timbered with a mixture of second growth pines and hardwoods and much
of the property has since been disturbed by mining activities. The mine site is not within the
boundaries of any areas designated as "Wildlife Management Areas" by the State Wildlife and
Marine Resource Agency. The current permanent heap leach facility is void of vegetation and

wildlife.

April 25, 1993 SRK Project No. 14113
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An environmental survey, conducted on March 10, 1989, indicated that no protected species of
plants or animals were found on the mine sitc. A U.S. Army Corps of Engineer 404 permit was
obtained as a result of the potential occurrence of protected plant species common to wetlands.

2.3 Chmate

The mine site is located in an area of moderately high precipitation with an average annual
precipitation of approximately 47 inches and average annual lake evaporation of 46 inches. The
permanent heap leach facility designs have been based on the precipitation and evaporation obtained
from the weather station at Clark Hill Dam after D.P. Engineering, Inc. et al. (March 1990). This
data is presented in Table 1.

The 100-yr, 24-hr storm event has been estimated at 8 inches while the 10-yr, 24-hr storm event
is 5.5 inches.

TABLE 1
CLIMATE DATA
CLARK HILL DAM WEATHER STATION

Month Avg. Precip. (inches) Avg. Evap. (inches)
JAN 4.88 | 0.00
FEB h 4.21 2.11
MAR 5.07 3.76
APR 4.11 5.22
MAY 3.99 5.94
JUN 4.00 7.30
JUL 4.73 6.90
AUG 3.93 5.79
SEP 3.80 4.16
OCT 2.60 3.42
NOV 2.54 1.92
DEC 3.64 0.00
Annual Total 47.50 46.52

Apri 25, 1993 SR Project No. 13113
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2.4 Land Status

The mine site consists of 203.7 acres owned by NGI and 591.5 acres of leased land for a total of
795.2 acres. No federal lands were impacted by the mining project. Under the Mining Permit {No.
0852), NGI is permitted for a total disturbance area of 135.5 acres.

2.5 Geology
2.5.1 Regional

Barite Hill is located in a division of the Piedmont Physiographic Province referred to as the
Carolina Slate Beli that extends from near McCormick southwest into Georgia. This is a belt of
medium grade metamorphic rock and early to middle Cambrian volcanic, volcanoclastic, and
epiclastic sedimentary rocks. It is bounded on the west by higher grade metamorphic rocks, (late
Precambrian volcanic) and epiclastic sedimentary rocks of the Charlotte Belt and on the east by the
Modac Fault, a zone of extensive ductile shearing and mylonitization (fine-grained laminated rocks
formed during movement on fault surfaces).

The mine site lies within a stratigraphic assemblage of the Persimmon Fork Formation as shown on
Figure 3. This assemblage comnsists of basal Lincolnton Metadacite, which is conformably overlain
by a northeast-trending sequence of metamorphosed felsic volcanics, intermediate volcanics, felsic
volcanoclastics, and clastic sediments. Typical Lincolnton Metadacite is a blue guartz crystal
porphyry with quartz-feldspar matrix.

The felsic volcanics are dominantly composed of quartz and feldspar crystal tuffs with a quartz-
sericite matrix. Vitric and lapilli tuffs are a minor component. Intermediate volcanics are feldspar
crystal taffs with a chlorite-rich maitrix. These interfinger with felsic volcanoclastics that are
composed of interstratified felsic volcanics and clastic sediments. The clastics mostly are medium
to coarse-grained argillaceous sandstones, although fine-grained, lamimated to thinly bedded
lithologies are present locally.

The felsic and intermediate volcanics and felsic volcanoclastics display a well-developed foliation
that generally strikes on a bearing of 55 degrees and dips 80 degrees northwest. Locally preserved
bedding planes strike on a bearing of about 45 degrees and commonly are subvertical to steeply
northwest dipping. Stratigraphic facings, as revealed by grading and turbiditic couplets, are oriented
southeast.

Aprtl 25, 1995 SRK Project No, 14115
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2.5.2 Site Geology

The mine site is underlain by a northeast-trending sequence of greenschist facies, felsic
volcanoclastics, intermediate volcanics, felsic volcanics and clastic sediments as shown on Figure
3. This area is located within a stratigraphic assemblage consisting of basal Lincolnton Metadacite.

An investigation consisting of a series of boreholes, test pits and trenches was conducted in the
permanent leach pad area. WESTEC Drawing No. 03110-03 (WESTEC 1992a) shows the trench,
test pit and borehole locations. The four surface exploration trenches excavated in the northwest
area of the permanent pad site indicate the primary bedrock beneath the site is the metasediments
with inclusion of the northeast-trending sequences as described. The trenches were excavated in a
northwest strike and down to refusal or the limits of the backhoe (DP Engineering et al. 1990).

Saprolite formations were encountered near the ground surface and consist of very weathered rock
that has been broken down to clayey soil often retaining structures of the original rock. This
saprolite material was encountered to depths of 3 to 25 ft in the proposed landfill area. Exposed
in the trenches were felsic crystalline tuff and quartz-feldspar porphyry dikes or sills, The
metasediments separated the two units. The occurrence of the dikes or sills was not logged in the
two eastern trenches (T3 and T4). Trench geologic summary logs provided by NGI are presented
on Figure A-5 in Appendix A of the WESTEC (1992a) report with detailed geotechnical logs by
SRK presented in Appendix B to WESTEC (1992a).

A more detailed description of the Waste Area C geology is presented in "Rinsed Agglomerate
Disposal Facility, Final Design Report" {(DP Engineering et al. 1990).

2.6  Seismicity

A brief assessment of the mine site seismicity was made from published data. From charts in U.S.
Army Corps of Engineers (1983), the site is in a Zone 2 area, corresponding to a seismic coefficient
of 0.10 g, where g is gravitational acceleration. The maximum horizontal rock acceleration at the
site would be approximately 0.10 g, from maps published by Algermissen et al. (1982 and 1990),
for a 90 percent probability of not being exceeded in 50 years, and 0.20 g for a 90 percent
probability of non-exceedance in 250 years. These probabilities correspond to recurrence intervals

of 475 and 2373 years, respectively.

Aprl 25, 1995 SRK Project No. 14115
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There are no known active faults at or in close proximity to the site nor is there any known
occurrence of measurable surface fault rupture from any historic earthquakes in the Coastal Plain
of the southeastern U.S.

Performance of the permanent heap leach facilities under earthquake loading conditions has been
conducted using the seismic coefficient or pseudostatic method. As the facility will be neither highly
sensitive to minor earthquake mduced deformations or subject to drastic strength reductions under
earthquake loading, (i.e. liquefaction), a pseudostatic type of analysis was deemed appropriate
{Hynes-Griffen and Franklin 1984; Seed 1979). For a pseudostatic stability analysis, the effects of
an earthquake on a potential slide mass are represented by an equivalent horizontal force which is
the product of the weight of the potential slide mass times a seismic coefficient, (which is some
percentage of gravitational acceleration). The seismic coefficient is selected to represent the average
or sustained earthquake loading which is conservatively assumed to act at right angles to and out
of the embankment face. This seismic coefficient is generally taken to be in the range of 40 to 70
pereent of the peak ground acceleration (PGA) (Jansen, 1985). The Corps of Engineers (Hynes-
Griffen and Frankhlin, 1984) recommends a seismic coefficient of 50 percent of the PGA.

A seismic coefficient of 0.05 g was selected for the original heap leach design purposes and a
coefficient of 0.10 g has been selected for evaluation of the long term stability of the landfill. The
coefficients were selected based on the estimates of a PGA for various exposure periods from
Algermissen, et al. (1982 and 1990).

2.7  Hydrology -
2,7.1 Surface Water

The Clark Hill Reservoir on the Savannah River is approximately 3 miles west of the project site.
The most significant surface drainages at the mine site are two tributaries to Hawe Creek. One
perennial tributary runs along the north side of the mine site. The second tributary, which appears
to be ephemeral, starts on the south side of the site and then drains northward along the west side
of the mine site. The confluence of the two tributaries is about 200 ft northwest of the overail
property boundaries. An intermittent creek is on the east side of the mine site (Environmental

Technology Engineering 1989).

An environmental survey was conducted on March 10, 1989, which included wetlands locations
(Environmental Technology Engineering 1989). A U.S. Army Corp of Engineers 404 permit was

April 23, 1995 SRK Project No. 14115
2-5



Barite Hill Mine Supporting Information for Application for Permit w0 Construct
a Solid Waste Management System

obtained for the mine site as a result of the wetlands identification (Permit for Mining Operation No.
0852).

There are no creeks or streams running through the proposed mine site. Therefore, surface water
at the mine site is limited to surface runoff, during and shortly following precipitation events. The
runoff is directed down the slopes and out of the drainage area through defined drainage courses in
the topography (see Drawing 03110-03 from WESTEC, 1992a). NPDES Permit No. SC0043401
allowed for the discharge of stormwater runoff to Hawe Creek, (designated as "Class B" in
accordance with Water Classifications and Standards, Reg 61-69). The 7Q10 (minimum seven-day
average flow that occurs with an average frequency of once in ten years) for the drainage area is
ZEero.

Waste Area C is located at the top of the catchment drainage area so that minimal diversion difches
were required for the permanent heap leach pad facility. The existing haul road bordering the
northwest side of the pad marks the ridge drainage boundary. The haul road surface was graded
to drain to the northwest away from the pad site drainage.

For closure of the existing permanent leach pad facility as an industrial waste landfill, the existing
diversion ditches will be upgraded and supplemented with additional diversion ditches to control
runon and runoff from the landfill area. Further description of surface water management for the
landfill facilities is presented in Section 4.4.

2.7.2 Groundwater -

A hydrogeologic study of Waste Area C was conducted for the design of the Waste Area C Landfill
(DP Engineering et al. 1990). This section sumenarizes pertinent groundwater conditions presented
in the 1990 report.

Three zones of groundwater have been identified underlying the site. The zones are hydraulically
connected; therefore, no isolated or perched water table conditions are expected to exist below the
site. The first and upper zone exists within the saprolitic materials (extremely degraded and
weathered bedrock and colluvial soils with bedrock-like structures and fractures). The second zone
is within the fracture system of the underlying weathered bedrock. The third zone is within the
competent bedrock designated as the Igneous and Metamorphic Bedrock Aquifer System.

All three zones exhibit similar horizontal gradients in a southerly direction consistent with the relief
of the topographic expression. The hydraulic conductivity from one zone to the next is relatively

April 25, 1995 SRK Project No. 14113
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different and is a function of the material. The average hydraulic conductivity as measured in the
field within the saprolitic material is about 0.05 ft/day.

Based on field observations (DP Engineering et al. 1990), the hydraulic conductivity of the upper
portion of the saprolitic material and colluvial clay soil covering the site may be as much as ene or
two orders of magnitude lower. This is because the secondary features of the lower saprolitic
material (i.e., fractures, joints and bedding planes), which control the hydraulic conductivity, are
less prominent or nonexistent in the near-surface materials. Therefore, hydraulic conductivity is
controlled by primary flow patterns (i.e., through the pore structures of the material) rather than the
"open" secondary structures. Due to the fine-grained particle size and clayey consistency of the
surface materials, the hydraulic conductivity would be lower. Laboratory tests show that this
material can be compacted to a density at which the hydraulic conductivity test value is on the order
of 0.003 to 0.0003 ft/day.

The middie zone (weathered bedrock) has an average hydraulic conductivity of 0.18 ft/day. This
increased value is probably a result of more open fracture and joint patterns in the bedrock. The
more "open" secondary fractures are likely a result of oxidation and leaching out of the joint and
fracture fillers and relief of confining pressures in the near-surface bedrock.

The lower zone of competent bedrock exhibited a hydraulic conductivity of 0.019 ft/day and 0.09
ft/day in the two boreholes used in the field tests.

The vertical gradient in the*lower groundwater zone is upward to the intermediate zone. The upper
bedrock zone or intermediate groundwater zone exhibits a higher hydraulic conductivity than the
saprolitic material, thus acting as a receptor and interrupting the upward gradient to the surface.
In turn, the gradient from the saprolitic material to the upper bedrock is downward.

A series of 25 monitor wells have been installed in and around the existing leach pad site as shown
on WESTEC Drawing 03110-03 (WESTEC 1992a). Figure 4 presents a generalized potentiometric
contour map of the existing heap leach/proposed landfill site. As shown on this figure, groundwater
flow is generally towards the south and mirrors surface topography. The groundwater table is on
the order of 50 ft below ground surface towards the northern edge of the facility and 15 ft along the
southern edge.

The upward gradient, the clayey saprolitic soils (3 to 25 ft) and the depth to the water indicate that
the site is suitable for the waste disposal facility. The natural geologic system present was
augmented by 1 foot of clay liner compacted to achieve a hydrantic conductivity of 10%cm/sec. The

April 25, 1995 SEK Project No. 14113
2-7



Barite Hiil Mine Supporting Information for Application for Permit to Construct

a Solid Waste Management System

site is therefore considered to offer adequate protection to the groundwater (DP Engineering et al.
1990). More detail on aquifer testing and characteristics is presented in the DP Engineering et al.
(1990) report.

2.7.3 Private Well Survey

In conjunction with the hydrogeologic studies of Waste Area C, a private well survey was conducted
on January 8, 1990, within a one mile radius of the site. Twelve homes with private wells were
identified, located south and southeast of the site. A map of all twelve homes is given in Figure 5.
Table 2 presents the individual well information available from each resident. Ten of these homes,
according to available mmformation, are conmected to county water lines for domestic water
consumpiion. Well water is used for gardening at these homes. The two residents who are not
served by county water, Mr. Wall and Mr. Parker, are distinguished separately on the map (Figure
5). These two residents use well water for gardening and domestic consumption. The wells utilized
for domestic consumption are located more than 750 ft hydraulically downgradient of the site.

TABLE 2
WATER WELL SURVEY

Figure LD. Name Use Depth Date Drilling
No. Installed Method

1. Mr. Lewis Garden 80 ft Upknown Unknown

2. Bob Wall Domestic 190 ft 1950 Cable tool

3. Ray Wall Garden 60 ft Unknown Unknown

4. Mr. McKee Garden 44 fi 1972 Unknown

5. Unknown Unknown 338 fi 1980 Cable tool

6. Unknown Unknown Unknown Unknown Unknown

7. Mr. Edmunds { Unusable 100 ft 1970 Unknown

8. Hazel Freeland | Garden Unknown 1967 Unknown

9, Allen Jennings | Unknown Unknown Unknown Unknown

10, Allen Freeland } Unknown Unknown Unknown Unknown

11. Mr. Brenner Unknown Unknown Unknown Unknown

12. Mr. Parker Domestic 100 ft 1975 Unknown

April 73, 1993 SRK Project No. 14115
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Phase I of the leach pad constructton, which amounted to approximately 6.3 acres, incorporated a
40 mil PVC liner and included the placement of ultra-violet resistant PVC (UV-PVC) liner in areas
exposed to more than 6 months of sunlight, such as the perimeter of the pad. Phase I construction
and liner installation details are presented in the report prepared by WESTEC (1992b).

Phase II of the leach pad construction, which amounted to approximately 3.1 acres, incorporated
50-mil PVC liner and included UV-PVC in areas to remain exposed. Phase II construction and liner
installation details are presented in "Report of QA/QC Testing and Inspection of Earthwork
Construction and Liner Installation, Barite Hill Project" (SRK 1993a).

Stage 1 of the Phase III leach pad construction, which anounted to approximately 3.1 acres, also
incorporated 50-mil PVC and UV-PVC liner. Phase III, Stage I construction and liner installation
details are presented in "QA/QC Testing and Inspection of the Earthwork and Geosynthetic
Installation for the Nevada Goldfield Project” {(SRK 1993b).

Phase I, Stage II of the leach pad construction, the final phase of pad comstruction, also
incorporated 50-mil PVC and UV-PVC liner over an additional 3.7 acres of pad area. Phase III,
Stage 1I construction and liner installation details are presented in "QA/QC Testing and Inspection
of the Earthwork and Geosynthetic Installation for the Nevada Goldfield Project, Heap lLeach Pad
Phase III, Stage II" (SRK 1994).

The equivalent permeabilities of the PVC and UV-PVC liners is estimated to be on the order of
1 x 10" cm/sec (Giroud and Bonaparte, 1989).

The above-referenced QA/QC reports summarize the testing and inspection of earthwork
construction and geosynthetic liner installation procedures for the leach pad. These repoits
document that materials placed, and workmanship during the construction of the leach pad facility
complied with the technical specifications.

3.3  Drainage System

A system of perforated polyethylene drain pipes was placed directly on the pad liner to provide
drainage at the base of the ore. These pipes were placed at grades varying from roughly 5 to 1
percent to provide gravity drainage. The drainage pipes daylight at the toe of the heap to discharge
to the perimeter collection ditch.

Apni 25, 1995 SREK Project No. 14115
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The drain pipe system includes 3-inch diameter lateral drain pipes on 50-ft centers which are
connected to 6-inch diameter primary or main drain pipes. Drain pipe spacing was designed to
maintain hydraulic heads on the liner of less than 2 ft during active leach solution application to the
heap at the rate of 0.005 gpm/ft*.

3.4 Solution Ponds

A series of 3 solution collection ponds were constructed adjacent to the leach pad facilities for
containment of the leach process solutions and storm run-off from the heap leach pads. The leach
pad and ponds are shown on WESTEC Drawing 03110-03 (WESTEC 1992a) . Drawing 14115-001
depicts the current as-built configuration of the heap leach facilities. Table 3 gives the capacity of
each of the solution ponds.

TABLE 3
SOLUTION POND CAPACITIES
Pond Capacity w/2 ft freeboard Ultimate (gallons)
(gallons)
Barren 6.864 x 10° 8.25 x 10°
Pregnant 1.58 x 10° 2.06 x 10°
Rinse 1.08 x 108 1.43 x 108

——

The barren pond is lined with a double liner and leak detection system. This liner system consists
of a minimum 1 ft thick soil liner with a maximum permeability of 5 x 10 cm/sec which is overlain
by a 40-mil high density polyethylene (HDPE) liner followed by a HDPE geonet on the pond base
and filter fabric on the side slopes and finally a 60-mil HDPE primary liner. The geonet between
the two HDPE liners is connected to a sump filled with pea gravel at the lowest point in the base
of the pond. This sump is monitored for leakage through the upper liner via an observation well
installed in the sump. Leachate collected from the existing landfill is routed via a ditch to this pond.

The pregnant and rinse solution ponds were also constructed with a double liner and leak detection
sysiem. The liner systems for these ponds consists of a minimum 1 ft thick sandy clay soil liner
with a minimum of 55 percent by weight finer than a No. 200 sieve size (.074 mm) which is
overlain by a 30-mil PVC liner followed by a geonet and filter fabric leak detection layer and finally
a 40-mil UV-PVC primary liner.

Aprd 25, 1995 SRK Project No. 14113
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The geonet layer on the base of the pond is connected to a gravel filled sump at the pond low point.
The sumps are monitored for leakage via an observation well installed in the sumps.

Pond construction details are documented in the SRK (1992) and WESTEC (1992b) reports.
3.5  Diversion System

An open ditch diversion system and berms were incorporated into the facility desiga to divert natural
runoff around the leach pad and solution ponds. The ditch alignments are depicted on WESTEC
Drawing 03110-03 (WESTEC 1992a). Haul roads adjacent to the leach pad and ponds were graded
to drain away from these facilities. AIl diversions were designed to meet the requirements of the
100-yr, 24-hour design storm event.

3.6 Ore Heap

The heap pad was designed to accommodate 1.4 million metric tons of ore with a heap height of
70 ft. The ore was placed on the heap in 35 ff lifts with 2H:1V overall side slopes. Drawing
14115-001 depicts the current heap configuration and shows that the final 35 ft lift was not placed
on approximately haif of the pad area.

Ore placed on the leach pad was prepared by crushing to a minus 0.5 inch size and agglomerated
with a cement additive to a typical maximum size of 1 inch. Cement was typically added as a rate
of 10 pounds (Ibs) per ton of ore. The ore was placed on the leach pad by a radial stacker conveyor
with each lift construction at the ore’s angle of repose.

3.7  Waste Characteristics
3.7.1 Physical

The ore was placed on the heap at a density of approximately 100 Ibs/ft* (pcf). Degradation of the
agglomerated ore through the leaching process has resulted in a material which can be characterized
as a gravely silty sand. Figure 6 shows the results of a grain size analysis of a typical sample of
spent ore. The permeability of the spent ore is estimated to be on the order of 1 x 10 cm/sec.
When compacted to 90 percent of the maximum dry density as determined by ASTM D-1557 the
spent ore exhibited a permeability of 1.2 x 10° cm/sec.
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The surface of the heap has been subject to extensive irrigation during the leaching process and the
fine ore particles have been washed into the underlying void spaces; therefore, the heap does not
present dusting problems. The materials do not exhibit disease vector, fire, odor, scavenging or
litter concerns.

3.7.2 Geochemical

Ore sample composites were tested for environmental-related parameters by McCleHand Laboratories
in 1988. This information is presented in Appendix L of Waste Area C Landfill Design Report
(DP Engineering et al. 1990). The testing included mercury analyses on head ores {11 composites);
heavy metal analyses of pregnant solutions from the first 10 days of column leaching (7 composites);
analyses of column leach residues which were washed with water for 10 days after leaching; and
EP Toxicity and modified EP Toxicity tests of washed leached residues to determine heavy metal
attenuation and soluble threshold limit concentrations (STLC) of various metals. -

Mercury levels in the head ores were low and ranged from 0.105 to .980 ppm. Copper and
selenium were detected in the pregnant solutions; however, copper was the only metal detected in
any significant quantity (0.9 to 313.0 ppm).

Wash solutions were analyzed every other day for copper, lead, mercury, selenium and cyanide.
Lead and mercury were not detected in the wash solutions. Copper and selenium were detected at
only low levels in the wash solutions. Cyanide concentrations decreased indicating that water
washing was effective in detoxifying the leached ore.

EP Toxicity and Modified EP Toxicity Methods (California [CAM-WET] and deionized water) were
used to determine STLC values of heavy metals in the washed leached residues. Concentrations of
barium, chromium, arsenic, cadmium, lead, mercury, selenium and silver were either not detected
or were very low and below EPA threshold levels.

Based on the above test results, the spent ore would not be characterized as hazardous under 40
CFR 261. However, rinsate water chemistry and leachate analyses did not meet the permit levels
for off-loading from the pad and required the permitting and construction of a landfill for disposal

of the spent ore materials.

The ore contained in the permanent heap is oxide ore, mixed ore and sulfide ore of similar
characteristics to that previously tested. Phase 1, 2 and parts of the Phase 3 pads contain primarily

April 25, 1995 SEK Project No. 14115
3-5



Barite Hill Mine Supporting Information for Application for Permit to Construct
a Solid Waste Management System

oxide ore. Acid-base accounting test results of the sulfide ore indicate that the bulk of the material
has a potential to be acid generating (Knight Piésold 1993).

3.8 Groundwater Monitoring

Of the 25 wells originally installed in the vicinity of Waste Area C, 21 have been maintained for
groundwater monitoring for the permanent heap leach facility and the Waste Area C Landfill. These
wells include both upgradient and downgradient wells and well clusters. Each cluster consists of
a shallow well to monitor the water table in the saprolite materials and deeper wells (typically 2)
to monitor any deeper fracture systems that may be hydraulically active.

All monitor wells have been constructed and maintained in accordance with R.61-71. Figures 7 and
8 present schematic installation details for the shallow and bedrock monitor wells, respectively. A
detailed description of monitoring well construction is presented in Appenidix B of DP Engineering
et al. (1990). Table 4 presents a summary of the well depths. The well locations are shown on
Figure 4.

TABLE 4
MONITOR WELL DEPTHS, WASTE AREA C
Well Number Depth Well Number Depth
Cluster A Cluster B
Al 193 ft Bl 171 ft
A2 143 ft B2 121 ft
A3 70 fi Cluster D
Cluster C D1 130 ft
C1 182 ft D2 160 ft
C2 75 1t D3 79 ft
GW-5 37.8 1t Cluster F
Cluster E F1 205 ft
El 60 ft F2 140 ft
E2 300 ft K3 75 ft
E3 106 ft
GW-6 28.4 ft 1.2 82 ft
N 27 ft
0] 29 fi
Apnl 23, 1585 SRK Project No. 14115
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Waste Area C groundwater monitoring data has been collected from these wells on a quarterly basis
since September, 1991. This data includes water elevations and the constituents listed in Table 5.
The groundwater monitoring data to date is presented in Appendix B. Groundwater levels within
the uppermost unconfined aquifer have remained within historical limits measured since the
monitoring system has been installed and refiect normal seasonal fluctuations,

TABLE 5
GROUNDWATER MONITORING CONSTITUENTS
Total Dissolved Solids (TDS) Barium
Total Suspended Solids (TSS}) Cadmium
pH Calcium
Temperature Copper
Specific Conductivity Copper (dissolved)
Total Organic Carbon (TQC) Iron
Alkalinity Lead
Ammonia, N Magnesium
Nitrite, N Manganese
Nitrate, N Mercury
Chloride Nickel
Sulfate Potassium
Cyanide (total) Seleninm
Aluminum Sodium
Arsenic Zinc
April 25, 1995 SRK Project No. 14115
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4.0 CLOSURE
4.1 Closure Criteria

Closure of the heap as a landfill is proposed by regrading of the surface of the ore piles, preparation
of the surface of the heap and placement of a cap or cover.

The final cover of the heap is designed to minimize infiltration and erosion. Infiltration will be
minimized through the regrading of the heap and placement of a minimum 2 ft thick low
permeability cap. Regrading the heap from its current configuration with 2H:1V overall sideslopes
to 3H:1V will also increase the stability of the facility.

The low permeability cap layer will be overlain by 8 to 12 inches of topsoil and revegetated with
native grasses to minimize erosion. FErosion will also be minimized through the installation of
lateral drainage ditches and a spillway. During closure, runoff from uncapped or newly capped
areas will be detained in the solution ponds to allow settling prior to discharge.

4.2 Waste Materials

The waste materials in the permanent heap leach facility/proposed landfill will include unrinsed
spent ore, and materials from the decommissioned reusable asphalt leach pad. The waste
characteristics of the unrinsed spent ore in the permanent heap leach facility are discussed in Section
3.7. Approximately 60,000'yd’ of rinsed spent ore from the reusable pad will be placed within the
confines of the permanent leach pad. The characteristics of the spent ore from the reusable pad
will be similar to the waste characteristics of the spent ore in the permanent heap as discussed in
Section 3.7. In addition, the inert asphalt liner and other inert debris from the reusable leach pad
will be placed in the permanent leach pad facility.

4.3 Grading and Capping

The ore heap will be regraded to reduce the sideslopes to a2 maximum slope of 3H:1V and to
elimiinate irregularities and depressions on the heap surface. Heap regrading will not involve placing
any of the waste materials beyond the confines of the leach pad. The existing surface water
diversion will be maintained to prevent the ingress of run-off from adjacent areas.

Drawing 14115-002 depicts the initial regraded heap configuration including spent ore and asphalt
liner materials from the reusable pad. Following regrading, the surface of the spent ore will be
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compacted in preparation for capping. Areas containing spent sulfide ore will be overlain by a
minimum compacted thickness of 1 ft of spent oxide ore. The permanent heap leach
facility/proposed landfill will then be capped with a minimum 2 ft thick layer of fine grained soil
having a maximum permeability of 5 x 10 cm/sec. This cap layer will be overlain by 8 to 12
inches of topsoil for revegetation with native grasses. The facility will be regraded and capped
beginning from the southwest edge working to the northeast.

A QA/QC program will be developed for the installation of the cap material at the leach pad facility.
The QA/QC program will identify QA and QC inspectors and contractors along with the testing
protocols for the cover installation. Density and permeability testing will be conducted in accordance
with industry standards (i.e. ASTM standards) to verify compliance with design specifications.

4.4  Surface Water Management

Due to the inability to rinse the spent ore sufficiently to meet the NPDES permit discharge
requirement, any precipitation which comes into contact with the spent ore may require treatment
prior to discharge. Therefore, runoff from the uncapped leach pad areas will be tested and detained
in the solution ponds for treatment if necessary prior to discharge or discharged directly. Runoff
from newly capped areas may contain suspended sediment from the exposed topsoil. If necessary,
runoff will be isolated and detained in the solution ponds to allow the sediment to settle from
suspension prior to discharge under the provisions of the NPDES permit to Qutfall No. 003. As
the cap becomes vegetated and fully reclaimed, runoff from the facility will not contain appreciable
quantities of sediment and ‘will be discharged directly to Outfall No. 003.

All surface water control facilities have been designed to fully contain the peak run-off from a 100-
yr, 24-hr storm event. Runoff hydrographs have been generated through the use of the WASHED
computer program developed by Hydrological Systems, Inc. Computer printouts of these
hydrographs are contained in Appendix C.

4.4.1 Leachate Collection and Removal

Prior to capping, all direct precipitation on the leach pad will percolate through the spent ore and
report to the solution pond system. To facilitate collection and removal of this leachate during and
following regrading and capping, additional perforated HDPE drain pipes will be placed along the
existing downhill toe of the heap. The newly installed HDPE pipes will be connected to the existing
drain pipes daylighting along the toe of the heap. A 2-3 ft drainage blanket of clean sand and gravel
will be placed over the drain pipes. Due to the flat grades in this area, the drain pipe spacing will
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be reduced to himit the average head on the liner to less than 1 ft. The drain pipe will be installed
in 9 ft increments in areas where the permeability of the blanket material is on the order of 1 x 10
cm/sec. In areas where the blanket material permeability is on the order of 1 x 10 cm/sec the drain
pipe spacing will be 33 ft. In both cases, the minimum across slope pipe grade will be 0.5 percent.
These pipe spacing requirements are based on the results of the HELP Model analyses which will
be explained in Section 6.4.

Leachate intercepted by the drain pipes and drainage blanket will initially report to either the
pregnant or rinse pond and ultimately to the rinse pond only as the facility is capped. The leachate
solution chemistry will be analyzed for compliance with the provisions of the NPDES permit, treated
if necessary at the existing water treatment facility, and discharged to Outfall No. 003.

4.4.2 Runoff and Solution Ponds

The existing solution ponds have sufficient capacity to fully contain all runoff from the 100-yr, 24-hr
design storm event falling on the leach pad. This 8-inch storm would result in a total runoff volume
of approximately 3.5 million gallons from the leach pad. This volume of runoff, plus direct
precipitation into the solution ponds, would fill the pregnant and rinse solution ponds to within 2
ft of the pond crests and a portion of the barren pond.

Once 1/3 of the ore heap has been regraded and capped, the current pregnant and rinse ponds can
fully contain the 100-yr storm runoff from the exposed portions of the ore heap and direct
precipitation into the pond§ while still maintaining 2 ft of freeboard. Af this time, newly capped
areas which have not had ample time for vegetation to become established may result in sediment
laden runoff. This runoff will be collected in interception ditches and routed to the existing solution
pords or discharged directly, depending on water quality. Runoff from the capped areas will be
isolated from non-capped heap area runoff, and routed to the barren pond or discharged directly via
runoff diversion channels as shown on Drawing 14115-002. The barren pond will be isolated from
the other two ponds by installing a lined plug in the overflow channels. Prior to isolating this pond
for use as a sediment basin, leachate from the Waste Area C Landfill will be routed to the rinse

pond.

Once 3/4 of the heap area has been regraded and capped, the rinse pond will have sufficient capacity
to contain direct precipitation and runoff from the uncapped portions of the heap, as well as any
leachate from capped areas or the Waste Area C Landfill. At this time, both the pregnant and
barren ponds will be utilized as sediment basins for runoff from capped areas. The channel
directing runoff from the southwest side of the facility will be realigned to discharge into the
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pregnant pond, which will spill into the barren pond via the existing overflow channel connecting
the two ponds. As the northeast side of the heap is regraded and capped, a second channel will
direct runoff from this portion of the facility directly into the barren pond.

4.4.3 Lateral Drainage Benches

As shown on Drawing 14115-002, a lateral drainage bench has been included on the sideslopes of
the regraded facility to intercept runoff from erosion control. The drainage bench has ¢wo distinct
segments. The first segment conveys runoff from the northwest, west, and southwest faces of the
heap, while the second segment conveys runoff from the southeast face and the northeast "flat"
portion of the heap. Both segments of the lateral drainage bench empty into the spillway on the
southern portion of the heap as shown on Drawing 14115-002.

The first segment of the lateral drainage bench has a slope which varies from 1 to 7 percent. The
minimum flow velocity for runoff arising from the 100-yr, 24-hr storm event when the facility is
fully vegetated is 2.8 feet per second (fps), thus the interception ditch will be non-silting. The
maximum flow velocity from runoff from the 100-yr, 24-hr storm event when the cap has been
placed but vegetation has not been established (worst case) is 9.2 fps, thus a riprap lining will be
required for erosion control. The riprap will be used in areas where the slope exceeds 3 percent
and will consist of minus 12 inch durable rock and will be placed to the limits indicated on Drawing
14115-002. The recommended riprap and underlying filter gradations are presented in Appendix
D. Drawing 14115-003 presents the typical channel details.

The second segment of the lateral drainage bench has a slope which varies from 1.75 to 10.75
percent. The mintmum flow velocity for runoff arising from the 100-yr, 24-hr storm event when
the facility is fully vegetated is 4.5 fps, thus the interception ditch will be non-silting. The
maximum flow velocity for runoff from the 100-yr, 24-hr storm event when the cap has been placed
but vegetation has not been established (worst case) is 9 fps, thus a riprap lining will be required
for erosion control. The riprap will be placed to the limits indicated on Drawing 14115-002 and
will consist of minus 12 inch durable rock. The recommended riprap and underlying filter
gradations are presented in Appendix D. Drawing 14115-003 presents the typical channel details.

4.4.4 Runoff Diversion Channels

The runoff diversion channel around the southwest edge of the facility will have a grade of 0.5 to
13.3 percent. The minimum flow velocity in this channel for runoff due to the 100-yr, 24-hr storm
event is estimated to be 2.2 fps thus this channel will be non-silting. The maximum flow velocity
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in the steep segments of this channel from the 100-yr, 24-hr storm event is 8.5 fps and riprap will
be utilized to stabilize the channel. This riprap will consist of minus 12 inch diameter durable rock
fragments overlying a bedding layer of minus 3/4 inch rock fragments. The limits of riprap lined
portions of the channel are shown on Drawing 14115-002. Drawing 14115-003 depicts the typical
details of the riprap lining.

The runoff diversion channel around the northeast edge of the facility will have a grade of 0.5 to
20 percent. The minimum flow velocity in this channel for runoff due to the 100-yr, 24-hr storm
event is 2.2 fps thus this channel will be non-silting. The maximum flow velocity in the steep
channel segments is estimated to be 12 fps and riprap will be utilized to control erosion as per the
southwest interceptor. The riprap will consist of minus 18 inch diameter durable rock fragments
overlying a bedding layer of minus 1 1/2 inch rock fragments. The approximate limits of riprap
lined portions of the channel are shown on Drawing 14115-002.

4.4.5 Spillway Channels

The runoff from the lateral drainage benches and the diversion channels will discharge into a riprap
lined "spillway" channel down the face of the facility as shown on Drawing 14115-002. Drawing
14115-003 depicts the channel details. Runoff from the upper surface of the southwest and central
portion of the facility will also be routed to this channel by grading the surface and with small berms
around the perimeter of the area. Runoff from the upper surface of the northeast portion of the
facility will be directed by grading and perimeter berms to the lateral drainage bench, as shown on
Drawing 14115-002, and into the spillway channel. The recommended riprap and filter gradations
are presented in Appendix D. In lieu of using dumped riprap, grouted riprap may be used in the
spillway. The grouted riprap will use smaller diameter rock compared to the dumped riprap.

Each of the surface water diversions will have channels for direct discharge to NPDES Outfall 003
or to the solution ponds. These channels are depicted schematically on Drawing 14115-002.
Depending on water quality, the runoff will be discharged directly or routed to the solution ponds.
Runoff routing will be controlled by placing sand bags to block the appropriate channeis. As the
heap is fully reclaimed the surface water diversions will be permanently reconfigured to discharge
to natural drainages leading to Outfall No. 003, and the solution ponds will be reclaimed. Drawing
14115-004 depicts the uliimate reclaimed facility plan.

A spillway will also be constructed on the southwest side of the barren pond when this pond is
isolated for use as a sediment basin (Drawing 14115-002). This spillway will discharge runoff from
the sediment basin, i.e. barren pond, into a natural drainage which ultimately leads to NPDES
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Outfall No. 003. The spillway will be lined with riprap or grouted riprap. Typical spillway lining
details are depicted on Drawing 14115-003.

4.4.6 Sediment Control

During the regrading and capping operations, Best Management Practices (BMP’s) will be employed
to contain and conirol sediment generation at the source. These BMP’s will consist of siit fences,
hay bale sediment traps, earth dikes, etc. as described in the EPA guidance document "Storm Water
Management for Construction Activities: Developing Pollution Prevention Plans and Best
Management Practices”.

Until fully reclaimed, all runoff from capped areas will be detained in the solution ponds to allow
the sediment to settle. During periods of wet weather, these ponds will remain full and operate as
flow-through sediment basins. If necessary to meet NPDES discharge criteria, flocculent will be
added at the ponds to accelerate sediment removal.

4.5  Stability

Regrading the heap from its current configuration with 2H:1V overall sidesiopes to 3H:1V will
increase the stability of the facility. Although the original heap design (WESTEC 1992a) indicates
that the facility would be stable, additional stability analyses were conducted for the facility in its
regraded configuration. These analyses utilized the same material properties adopted in the original
designs. =~

The stability analyses employed the PC STABL 5M computer program developed at Purdue
University. This program utilizes the Modified Bishop method for satisfying moment equilibrium
when evaluating rotational or circular failure surface. The simplified Janbu method is utilized for
satisfying force equilibrium when analyzing block or sliding wedge failure surfaces. Janbu’s
empiricle coefficient for interslice forces can be incorporated with the STABL program. The
STABL program incorporates a search routine to locate those failure surfaces with the lowest factor
of safety within user defined search limits. Up to 1000 individual failure surfaces can be analyzed
in a single run of the STABL program. Successive runs are made to determine the most critical
potential failure surface. Computer printouts of the stability analyses for the most critical failure
surfaces are contained in Appendix E.

The critical failure surface (i.e. potential failure surface with the lowest factor of safety) consists
of a circular or rotational type of failure extending from the crest of the facility to its downslope toe,

Aprt 75, 1995 SRK Project No. 14115
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after passing thorough the foundation soils. This failure surface exhibits a factor of safety of 1.82
under static loading conditions and a pseudostatic factor of safety of 1.29 for a seismic coefficient
of 0.10 g. The critical wedge or sliding block failure surface extends from the cresi to the toe of
the facility and involves basal sliding along the liner interface.

Figure 9 depicts the generalized heap cross-section and summarizes the material properties utilized
in the analyses. The critical failure surfaces are also shown on this figure along with a summary
of the analysis results.

Apri 25, 1995 SRK Project Ne. 14115
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5.0 RECLAMATION

The reclamation of the heap is discussed in the Barite Hill Project Reclamation Plan Update (Nevada
Goldfields 1992). The heap and associated ponds will be revegetated to a grasslaod standard using
a seed mix as recommended by the Cooperative Extension Service, Clemson University or as
developed on site. The cap will be revegetated with grasses only, as grasses should not produce
roots that could compromise the integrity of the low-permeability cap. The establishment of a
vegetative cover will reduce erosion and will provide permanent stability. Mulch will be applied
which will prevent erosion as the vegetation becomes established as well as promote vegetative
growth. The soils on site will be tested, if necessary, for amendment requirements. The current
seed and fertilizer mix being used is as follows:

©ov o Seed'and Fertilizer Mix

 FlatAreas | Sloped Areas

ey i e ) v Ablaerey e oo Alblaere) oo
Cobe Lespedeza 25 - 50 |
Fescu 10 20
Bahiagrass 10 20
Rye (Fall/Winter) 10 20
Browntop Millet

(Spring/Summer) 10 20
Fertilizer | T 600 600
Lime 1000 1000
Mulch 1500 1500

This mixture will be planted with a seed drill at the specified rates. Adjustments to the mixtures,
or rates will be carried out as experience is gained. Review of the mixture, topsoil, and slope
characteristics will be ongoing and will be adjusted as needed.

The planting will be done as the area is prepared. As required, the revegetated areas will be top-
dressed in late winter to provide for spring growth.

Aprl 25, 1995 SRK Project No. 14115
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6.0 POST-CLOSURE CARE

Post closure care includes the maintenance of the integrity and effectiveness of the final cover:
maintenance and operation of the leachate collection system; and groundwater monitoring. Post-
closure care will be conducted for a minimum of 30 years unless information from leachate
management and groundwater monitoring s sufficient to determine that the facility will not pose a
threat to human health and the environment. In this case, the period of post-closure care may be
decreased. '

6.1  Facility Contact
The name and address of the organization responsible for post-closure maintenance:

Nevada Goldfields, Inc.

P.O. Box 1510

McCormick, South Carolina 29835
(803) 443-2222

6.2 Post-Closure Land Use

The goal of the reclamation planning for the Barite Hill Mine is to stabilize disturbed areas and to
restore the site to a productive and self-sustaining vegetation cover. Following completion of the
mining project, the propos&d land use of the project site is grassland with areas of wetlands. This
land use will not disturb the integrity of the containment system of the closed heap leach facility or
the function of the post-closure monitoring systems.

6.3  Monitoring and Maintenance

The monitoring and maintenance of the final cover is discussed in the Barite Hill Project
Reclamation Plan Update (Nevada Goldfields 1992). Periodic monitoring will be implemented to
verify that the integrity of the final cover is maintained. Monitoring will provide that the drainages
are operational and adequate, that sediment control structures are maintained and operational, and
that the vegetative ground cover is returning as prescribed.

To allow for a good stand of vegetation to become established, the revegetated area will be protected
throughout the first and second growing season. The vegetation will be monitored in the spring and
all of the first growing season to determine plant germination and growth success. If necessary,
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remedial measures such as reseeding, additional fertilization, and weed suppression will be
employed. Since most of the precipitation is lost due to evapotranspiration, runoff and drainage,
there should be little moisture remaining to promote the growth of invading plant species, such as
trees, whose roots could compromise the integrity of the low-permeability cap. At the end of the
second growing season, the vegetation will be surveyed to ensure that there is at least a 75 percent
ground cover, and no large bare spots exit.

As vegetation is becoming established, additional monitoring will be necessary following intense or
long duration storm evenis. Afier storm events, all erosion control featares, (runoff diversion
channels, lateral drainage benches and the spiliway chaunel), culverts, roads, etc. and the ponds will
be inspected and any damaged or affected features repatred immediately. The chanpels, benches
and the pond will also be inspecied for excess sediment accumulations. Periodic removal of
accumulated sediment will be undertaken on an as-needed basis. Excavated sediment will be stored
in a suitable area adjacent to the ponds for future reclamation.

After the vegetation is well established, the sediment basins will no longer be required and runoff
from the facility will be directed into the natural drainage to the south of the leach pad. The
sediment basins will be reclaimed by folding in and burying the synthetic liner. Sediment that has
been removed from the basins and stored will be used as backfill for the ponds as well as the berms
creating the southwest side of the ponds. The pond area will be regraded to achieve a natural
appearance and revegetated. The heap will continue to be periodically inspected for settlement
which could create ponding of surface water upon the waste or affect leachate dramage. Also, the
heap embankments, channels, benches, and spillway will be periodically inspected for slope stability.

6.4  Leachate Management

6.4.1 Leachate Quantity

The HELP (Hydrological Evaluation of Landfill Performance) Model developed by the EPA was
utilized to evaluate infiltration through the heap cap and the subsequent long term leachate
generation. Computer printouts of the HELP model analysis for the proposed landfill cap are
contained in Appendix F.

Laboratory testing was completed for samples of potential saprolitic, soil capping material obtained
in January 1995 from the anticipated borrow source adjacent to the main pit. Test results indicate
permeabilities which range from 1.4 x 10 to 3.9 x 10° cm/sec when compacted to 95 percent of
maximum Proctor density (4 tests). These test results indicate that the material would be suitable
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for an industrial landfill cap. Laboratory test results for a sample of spent ore indicates a
permeability which is on the order of 1.2 x 10 cm/sec when compacted. The above-referenced
laboratory test results are included as Appendix G.

For the HELP Model analysis, the cap was conservatively assumed to consist of two feet of
saprolite, (permeability 5 x 10°° cm/sec) overlying one foot of compacted ore, {permeability 5 x 10
cm/sec). A 12 inch layer of topsoil which has been revegetated with a good cover of grasses was
included in the model. The HELP Model computer simulation was run for a period of 20 years to
indicate long term conditions. Following stabilization to "steady state" conditions, the model
indicates that the average annual leachate reporting from the base of the heap is approximately 9
inches. Nine inches of leachate is 19 percent of the average annual precipitation and equates to an
average flow rate of 7.7 gallons per minute (gpm). Short duration peaks from the heap for the
steady state condition under this capping scenario occur, however, these flow rates do not last long.
The maximum monthly average leachate rate for the steady state condition is 12.2 gpm while the
minimum monthly average is 2.0 gpm.

6.4.2 Leachate Quality

The quality of the leachate will be monitored following closure. If the leachate meets the water
quality criteria of the site NPDES permit, it will be discharged in accordance with the permit
requirements. If the leachate exceeds the NPDES permit water quality requirements, it will be
collected and treated until permit discharge requirements are met.

o

In the event treatment is required, an analysis of treatment options will be conducted and a treatinent
plan submitted to DHEC. Treatment options will depend on the total flow rate of the leachate and
leachate gquality. Treatment alternatives may include a passive wetland system, anoxic or aerobic
limestone drains, or chemical treatment. The treatment plan will also include disposal options for
the sludge which may be generated from the treatment process and closure of the leachate collection
pond, i.e. rinse pond.

6.5  Seepage Potential

The facility was fully lined with a composite liner system to contain the leach process solutions
during operations. Capping the heap with a low permeability soil liner will substantially reduce the
amount of solution percolating through the heap, thus reducing the level of solution buildup or head
on the liner system. This will significantly reduce the potential for seepage from the facility and
groundwater impacts.

April 25, 1995 SRK Project Ne. 14113
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6.6  Groundwater Monitoring
6.6.1 Groundwater Monitoring and Detection Program

Section 3.8 describes the current groundwater monitoring and detection monitoring program for
Waste Area C. This program was used during operations of the permanent heap leach facility which
is located within Waste Area C. The groundwater monitoring and detection monitoring program
is identical to the groundwater monitoring and detection monitoring program for the Waste Area C
Landfill, as required in Conditions 7 and 8 of Permit IWP-242. As a result, the current program
will function as the permanent heap leach facility/proposed landfill groundwater rnonitoring and
detection monitoring program during closure and post-closure. The groundwater monitoring system
and detection monitoring program for Waste Area C Landfill is contained in Appendix H.

Groundwater quality in the upgradient and downgradient wells in the uppermost aquifer at the
facility will be monitored for a period of thirty years. After five years of post closure monitoring,
NGI will petition DHEC to terminate or modify post closure monitoring if the study of the site
hydrology and groundwater quality shows justification.

Results of the groundwater monitoring program will be submitted to DHEC in accordance with the
following schedule:

Sampling Quarter Sampling Period Results to DHEC
1st January-February April 15
2nd April-May July 15
3rd July-August Gctober 15
4th October-November January 15

A quarterly report containing all water quality data and statistical analyses will be submitted to
DHEC as specified in the schedule above. An annual report will be submitted with the fourth
quarter report summarizing the quarterly determinations of groundwater flow direction and rate.
This report will include determination as to whether the monitoring well network continues to meet
the requirements of a detection monitoring program.

Aprit 23, 1995 SEK Project No. 14115
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6.6.2 Groundwater Monitoring Sampling and Analysis Plan

A sampling and analysis plan for the groundwater monitoring and detection monitoring has been
developed for the Barite Hill Mine. The sampling and analysis plan contains sampling and analysis
procedures that are designated to ensure that the groundwater samples taken are representative; that
no contamination is introduced into the groundwater by the sampling procedures; and that the
analytical results are accurate,

The sampling and analysis plan includes procedures for:

» Equipment/site preparation;

. Calculation of amount of water to be evacuated prior to sampling;
. Pumping wells and sample collection;

» Quality confrol samples;

. Interim sample storage;

. Field measurements;

. Chain of custody; and
¢ Shipment.

The Barite Hill Mine sampling and analysis plan will be used for the groundwater monitoring and
detection monitoring program for Waste Area C. The plan is presented in Appendix H.

6.7  Technical Specifications

Technical Specifications for closure of the permanent heap leach facility as an industrial waste
landfill are contained in Appendix I.

April 25, 1995 SRK Progect No. 14115
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7.0 FINANCIAL ASSURANCE

In 1990, a surety bond in the amount of $190,000 served as the reclamation bond for the mining
operation, In 1991, mining permit Modification 91-1 was approved which allowed for a second 1ift
to be stacked onto the asphalt leach pad on a temporary basis while constructing the dedicated leach
pad. The 1990 surety bond was not increased as a result of mine permit Modification 91-1.

NGI filed a plan for the reclamation of the Barite Hill mine in January of 1992. The 1992 plan
included estimated costs for each reclamation activity defined by the plan. In July of 1992,
Modification 92-1 was approved to construct the permanent leach pad in Waste Area C. The bond
was increased to $385,000 in 1992 as a result of mining permit Modification 92-1.

In 1994, the reclamation bond was increased to $1,200,000 as a result of Modification 94-1. Mine
permit Modification 94-1 was required to add the Rainsford Pit Extension (2.7 acres), Red Hill East
Pit (4.6 acres) and storage pond to the mine site. The 1994 surety bond does not cover costs
associated with low-permeability cap installation, lateral drainage construction or spillway
construction, for closure of the permanent heap leach facility. Other costs excluded from the 1994
surety bond include post-closure care and maintenance costs of the permanent heap leach facility.

Apal 25, 1995 SEX Project No. 14113
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APPENDIX A
DHEC APPLICATION FOR PERMIT TO CONSTRUCT
A SOLID WASTE MANAGEMENT SYSTEM



e Sou LML Application for Permit to Construct a Solid Waste Management System

| D H E C Bureau of Solid & Hazardous Waste Management

|

p— {please print or type)

.

. Location {street names, etc.):

Vi,

VII.

VI

Name of project Barite Hill Mine

McCormick County

County:
Between U.5. 378 and U.S. 221 off Road 30 in

McCormick, South Carclina

tn accerdance with Title 44, Chapter 96 of the Code of Laws of South Carolina, 1976, as amended | hereby make
application, on behalf of the owner whose name appears below, for & Permit to Contruct (describe):

An existing permitted permanent heap leach facility as an industrial solid waste landfill. Mining operations have _
ceased and the heap leach facility is ready for closure. Information on the waste characteristics of the spent ore
indicate that rinsing of the heap per permit requirements for cyanide detoxification purposes may increase the _
potential for acid generation. The design and construction of the heap leach facility was comparable to that of an
industrial solid waste landfili,

. Owner's name, address: Nevada Goldfields, P,0O, Box 1510, McCormick,

South Carolina, 29835 (803) 443~2222

Fhone Number:

. Name, address of organization responsible for operation and maintenance (if different fram owner):

Same as above

Phone Number:

| have piaced my signature and seai upon the documents submitted with this appiicati ghifgik@ accept
respensibiiity for the information and/or design contained therein. Additional submittals i bear
by signature and seal, signifying that | accept respensibility for the informatjon and/of/&s) ontain .
g No. <Y
& L .
Engineer’s name {print): Robert Dorey Signature; e e
ist 3 (v
D 5
A

Prior to final approval, | wili submit a statement certifying that construction is comp a with
approved plans and specifications, 1o the best of my knewledge, information and belief. Thi &4 itfe based
upeon periodic cbservations of censtruction and a final inspection for design compliance bym sentative of

this office who is under by supervision.

Engineer's name (print}: Signhature;

Registered Prof. Engineer

I have read this application and agree to the requirements and conditions that are contained in it Also, | agree to the
admission of properly authorized persons at all reasonable hours for the purpose of sampiing and inspection.

Owner's Name (typed). Signature;

Owner's Title: Date:

***Son gther side for instructions on completing this application***

DHE 1932 (4/99) p l




APPENDIX B
GROUNDWATER PHYSICAL AND CHEMICAL DATA
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Ms. Jean V. Whisnant 2 January 28, 1994

monitoring well network. The network continues to meet the conditions of permit
Condition 7.

Figure 2 is a equipotential contour map of the groundwater surface in the fourth guarter of
1993, showing the direction of groundwater flow. Note that the sub-430 foot level of
groundwater in the pumped out Rainsford Pit causes a slight disturbance in the
equipotential surface near the vicinity of the pit.

Sincerely,
Paul C. Rizzo Associales

%A‘a—/ > M
Howard W. Gauit, PG
Project Geologist

South Carolina License No. 1D26

HWG/HIAA/dha
Enclosures

11-1314/94
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Paul C. Rizzo Associates, Inc.
CONSULTANTS

April 4, 1994

e ,_ Project No. 93-1314 01
WELTIVED APRD B 18%; |

Ms. Jean V. Whisnant

Nevada Goldfields, Inc.

Post Office Box 1530

McCormick, SC 29835

FirsT QUARTER 1994 AND ANNUAL SUMMARY
HYDROGEOLOGIC EVALUATION OF GROUNDWATER FLOW aND RATE
BARITE HiLl GOLD MINE
MCCORMICK, SOUTH CARQLINA

Dear Ms., Whisnant

Condition 9d of Sclid Waste Permit IWP-242 1ssued by the office of Environmental
Quality Control within the Bureau of Solid and Hazardous Management of the
Department of Health and Environmental Control requires that a Registered Professional
Geologist determine 1f groundwater monitoring at the Bante Hill Gold Mine complies with
the requirements of Condition 7.

I have evaluated the monitoring well data recorded during the first quarter of 1994, as
measured on May 18, 1993 and determined that groundwater levels within the uppermost
unconfined aquifer are within the historical limits measured over the past three years. All
but well A3 show a predictable slight elevation of water levels, due to seasonal
fluctuations, Well A3, while still the most upgradient well, may be showing the effects of
dewatering of the main pit. The network continues to meet the requirements of Condition
7 in that wells F3 and A3 remain upgradient and the rest of the monitoring system 1s
downgradient.

‘Sincerely,
Paul C. Rizzo Associates

%wﬁ/f 7 »g/w'fé'(

Howard W. Gault, PG
Project Geologist
South Carolina License No. 1026

HWG/JAA/dha

B5

300 OXFORD DRIVE, MONROEVILLE, PA 15146-2347
13-1314/94 PHONE (412) 856-9700 FAX (412)856-9749 .

NEWARK, DE COLUMBLIS, OB MT. PLEASANT, 8C COVINGTON, KY



GAULT

Geological Services

2000 Eden Park Blvd
McKeesport, PA 15132 A \g%l«
Phone 412-673-3063 c0 a6 O
Fax 412-673-4804 RECEN

July 27, 1994

Project No. 94-1001
Ms. Jean V. Whisnant
Nevada Goldhelds, Inc.
Post Office Box 1530
McCormick, SC 29835

Second Quarter 1994
Hydrogeologic Evaluation of Groundwater Flow and Rate
Barite Hill Gold Mine
McCormick, South Carolina

Dear Ms. Whisnant:

Condition 9d of Solid Waste Permit TWP-242 issued by the office of Environmental
Quality Control within the Bureau of Solid and Hazardous Management of the
Department of Health and Environmental Control require that 2 Registered Professional
Geologist determine if the groundwater monitoring at the Barite Hill Goid Mine compiies
with the requirements of Condition 7.

I have evaluated the monitoring well data recorded during the second quarter of 1994 as
measured on May 9,1994 and determined that groundwater levels within the uppermost
unconfined aquifer are within the historical limits measured since the monitoring well
system has been installed. All but well GW-6 show slight fluctuations relative to the first
quarter 1994 data. Well GW-6 shows an unexplained 16.4 foot drop in the elevation of
the groundwater since the recording of the firsi quarter 1994 daia. This excessive drop in
well GW-6 can not be caused by mining activities because the well is focated far away
from mining activities. Nevertheless, the well network continues to meet the requirements
of condition 7 in that wells F3 and A3 remain upgradient and the rest of the monitoring
system is downgradient.

Stncerely,
Gault Geological Services

%%/w'%”‘%

Howard W. Gault, PG
South Carolina License No. 1028



GAULT

Geological Services

2000 Eden Park Blvd
McKeespori, PA 15132
Phone 412-673-3063
Fax 412-673-4804

RECEIVED OCT 1 4 1994 September 29, 1994

Project No. 94-1001
Ms, Jean V. Whisnant
Nevada Goldfields, Inc.
Post Office Box 1530
MceComick, SC 29835

Third Quarter 1994
Hydrogeologic Evaluation of Groundwater Flow and Rate
Barite Hill Gold Mine
MeCormick, South Carolina

Dear Ms. Whisnant:

Condition 9d of Solid Waste Permit IWP-242 issued by the office of Environmental

- Quality Control within the Bureau of Solid and Hazardous Management of the
Department of Health and Environmental Control require that a Registered Professional
Geologist determine if the groundwater monitoring at the Barite Hill Gold Mine complies
with the requirements of Condition 7.

1 have evaluated the monitoring well data recorded during the second quarter of 1994 as
measured on August 8,1994 and determined that groundwater levels within the
uppermost unconfined.aquifer are within the historical limits measured since the
monitoring well system has been installed. All show slight fluctuations relative to
historical data. Well GW-6, whichshowed an unexplained 16 4 foot drop in the elevation
of the groundwater in the second quarter, now exhibts a normal reading. This excessive
drop in the well GW-6 ground-water elevation can best be explained as a spurious and
likly erronous reading The well network continues to meet the requirements of condition
7 in that welle F3 and A3 remain upgradient and the rest of the monitering system is
downgradient. :

Sincerely,
Gault Geological Services

Howard W. Gault, PG
South Carolina License No. 1026

BT
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GAULT

Geological Services

2000 Telen Park Blvd
MeKersport, PA 15132
Phone 4126733063
Fax 412-673-4804

March 13, 1995

Project No. 94-1001
M, Yesn V. Whisnant
Nevads Goldfelds, nc.
Post Office Box 1530
MoCommick, SC 29833

Forth Qnarter 1994 and Apnuat Summary
Hydrogrologic Evaluation of Groundwater Flow and Rate
Barite Hill Gold Mine
MeCormick, South Carolina

Dear Ms. "Whispant:

Condition 9d of Solid Waste Permit IWP-242 issued by the office of Environmental
Quality Control within the Bureau of Solid and Hazardous Management of the
Departnent of Health and Environmental Control require that a Registered Professional
Geologist determine if the groundwater monttoring at the Barite Hill Gold Mine complies
with the requirersents of Condition 7. Additionally, Condition 13¢ requires that the Forth
Quarter Report should inchide an annual sununary, and again, a determination of the
compliance with Condition 7 monitoring requirements.

1 have evaluated th&#nonitoring well data recorded durtng the forth quarter 0£ 1994 as
measured on November 30, 1594 and January 8, 1994 and determined that groundwater
levels within the uppermost unconfined aquifer are within the historical limits measured

" gince the monitoring well system has been installed. All show slight fluctuations relztive to

historical data. The well network continues to meet the requirements of condition 7 in that
wells F3 and A3 remain upgradient and the rest of the monitoring system is downgradient,
Now that mining operations have ceased the ground-water flow regime appears to be
returhing to pre mining conditons. The potentiometric surface is roughly parallel to the
land surface as represented by topographic contours.

Seasonal variations during 1994 were within historical fluctuations. The recorded ground-
water Jevels from 1991 through 1994 are presented graphically as Figure 1. The cessation
of dewatering and mining in the Ramsford Pit has resulted in a steady mcrease in water -
levels in-wonitoring well F3. Well F3 is now the most upgradient wall, thus apparently ™
returing to pre-mining levels. There was an erroneous reading of well GW-6 during the

B¢



G3/ 207985 14:11 TrEU3A43 Z1IRT . NEVADA GOLDFIELD 7
. o3

sscond quarier of 1994, This data point will be removed from the data set in the next
anmial siemary as it is certainly spunous data.

The ground-water gradient was 0.011 m the third quarter of 1994 when mining operations
reached their maxamum. This ground-water gradient compares to a range of gradients of
0.011 in the third quarter of 1992 and 0.015 in the second quarter of 1993, This gradient
1s within the Hstorical range.

The momtoring well network has alwavs met the requirements of permit Condition 7 as
wells A3 and F3 have always upgradient. Figure 2 is a equipotential contour map of the
ground-water surface in the third quarter of 1994 when murning operations reached their
maximum depth.

Sincerely,
Gault Geological Services

’74,,../ s oA

Howard W. Gault, PG
South Carolina License No. 1026

B9
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HATER ELEVRTION 416,025
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RUNOFF HYDROGRAPHS FOR EXPOSED AND VEGETATED HEAP
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PP R TR TP T R YTy F Iy T E I TE LTI R LT YRR T EIE F LT ]
* _ : *
* HYDRGLOGICAL S YSTEMS *

:t****************************************t***********:
: PROGRAM - WASHED E
: WATERSHED MODELLING :
: PROGRAM TO DﬁTERMINE RUNOFF HYDROGRAPHS *
* AND SEDIMENTGRAPHS FOR SMALL CATCHMENTS *
:s****************************************************:

COMPANY DOING ANALYSIS : SRX

ENGINEER : FEX

DATE 24~MAR~-95

CLIENT NEVADA GOLDFIELDS

PROJECT DESCRIPTION
MAJOR WATERSHED NAME

BARITE HILL
RECLATIMED HEAP

P

A e ww we

THE INPUT DATA FILE IS :BARITEL.IN

.THE FLOOL BYDROGRAPH AND SEDIMENTGRAPH IS NOT STORED

kkkkkkkEkhkRdktdhhdhhkdhdkrhhkhkhkkkkhhohkbkh ki hddhkrkhbhkkdhbhdkbkdihd

WATERSHED CONDITIONS AT RECLATMED HEAP

FRIAETRRKFER R A A AR R R AR LA A A AN R AR R T RR AR AR AR AL AR IRk EARE L T AT k%

GLOBAL PARAMETERS

W v e v s e s sty e e ———

RATNFALL _ (mm. } :

INITIAL ABSTRACTION {mm. } : el
-= will default to the SC5 method

TIME INCREMENT OF HYDROGRAPH FROM START OF RUNOFF : 17

RAINFALL DISTRIBUTION SELECTED t8CS TYPE 2 CURVE

203.20

CZL



Rk kbbb Ak kR A A Ak R AR AT XA A AA AR R R LR AL R AFEAL SRR AT a ek h Rds

SUBWATERSHED CONDITIONS AT SUB-1
Y L T T Y Y Y ey e eI T s E LT

i,

RAINFALL PARAMETERS

T e e ———— T rw " —— - ——

8CS CURVE NUMBFR : 93.90
UNIT HYDROGRAPH SELECTED :  HAANS

MAP PARAMETERS

AREA | (ha.) : 1.49
HYDRAULIC LENGTH (m.) : 120.39
PERCENT FOREST (%) : . 00
PERCENT AGRICULTURE _ (%) : .00
PERCENT GRASSLARD (%) 1 .00
OVERLAND FLOW SLOPE (%) : 2.90
CHANNEL SLOPE (%) : 33.33

CHANNEL LENGTH FROM SUBWATERSHED  (m.) : 41.15

TYPE OF CHANNEL FROM SUBWATERSHED $AN UNLINED CHANNWEL
CORRECTION FACTOR FOR IMPERVIOUS AREA~ : 1.00
CORRECTION FACTOR FOR CHANNEL IMPROVEMENTS : 1.00

ARFAL REDUCTION FACTOR : 1.00

SEDIMENT PARAMETERS

[T R N e )

THERE IS NO SEDIMENT DATA FOR THIS SUBWATERSHED

Ch



Pt

g

R

Tl

RS S LR

TIME

*

STORM HYDROGRAPH GENERATED FROM START OF RAINFALL

c.0

0.1

¢.2

0,3

0.4

0.% 0

16

GC.7 0.8

s e o o o ok b ok ke

g.t

**************************************************************************#

L0 .0 .0 .0 .G .0 .0 .0 .0 .0 .
1.0 * .0 .0 0 .0 .0 .0 .0 .0 .0 .
2.0 % .0 .0 .0 .0 .0 .0 .0 .0 .0 e
3.0 % .0 .0 .0 .0 .0 .0 .0 .0 .0 L
4.0 * .0 .0 .0 .0 .0 .0 .0 .0 .0 e
5.0 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .C
6.0 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .
7.0 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .C
8.0 * .0 .0 D .0 .0 .0 .0 .0 .0 .0
9.0 * .0 .0 .0 .0 .0 .0 .0 .0 0 .0
10.0 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
11.0 * .0 .G .0 1 1 .2 .2 .4 .6 .8
12.0 * .9 .3 .1 .1 .1 .1 .1 1 .1 .1
13.0 ¥ .1 .1 .1 .1 .1 .1 .1 .1 .1 .1
14.0 * .1 .0 .0 .0 .0 .0 .0 .0 .0 .0
15.0 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
16.0 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
17.0 % .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
18.0 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
19.0 * .0 .G .0 .0 .0 .0 .0 .0 .0 .0
20.0 * .0 .0 .0 .0 .0 .C .0 .0 .0 .0
21.0 % .0 .0 .0 .0 .0 .0,

INITIAL ABSTRACTION 3.30 mm.
ROUTED FLOW TIME FROM THE SUBWATERSHED .00  hours.

.05 hours.
186.95 mnm.
2.78 thousand cu.m.
.86 cu, nh./sec.
12.0% hours.

TIME TO PEAK OF UNIT HYDROGRAPH
THE DEPTH OF WATER ON WATERSHED
VOLUME OF RUROFF

PEAK RUNOFF RATE

TIME TC PEAK RUNQFF

I I

THERE IS NO SEDIMENT CONTAINED IN THE STORM RUNOFF FROM THIS WATERSHED

Ch



o ke g e o ok g ke vk ok T o 4k e ke ol 9 ok ok ok Rk b ok ke v ok ok gk o v ok g o e ok S ke e o o o v o o s ol o o o o ke o o e sk ok ok ke ok s

?i SUBWATERSHED CONDITIONS AT SUB-2
. dhERERAEFERA R ET RIS AR AR AR R SRRk Tk Ak hdtt kbt s dhktiddttdhitd ity

RAINFALL PARAMETERS

e A S e —— L e o

: SCS CURVE NUMBER 1 93.50

F- UNIT HYDROGRAPH SELECTED : HAANS

zﬁ MAFP PARAMETERS
AREA {ha.) : .77
HYDRAULIC LENGTH (m.} : 185.44
PERCENT POREST (%) : .00
PERCENT AGRICULTURE (%) : .00
PERCENT GRASSLAND (%) : .00
OVERLAND FLOW SLOPE (%) : 3.50
CHANNEL SLOPE (%) : 2.75
CHANNEL LENGTH FROM SUBWATERSHED  (m.) : 121.91
TYPE OF CHANNEL FROM SUBWATERSHED : AN UNLINED CHANNEL
CORRECTION FACTOR FOR IMPERVIOUS AREA : 1.00
CORRECTION FACTOR FOR CHANNEL IMPROVEMENTS : 1.00
AREAL REDUCTION FACTOR : 1.00

SEDIMENT PARBMETERS

A L At e Kk S e e ke e bl AR, e A

THERE IS NO SEDIMENT DATA FOR THIE SUBWATERSHED

L5



rkkkERR TRk STORM HYDROGRATH GENERATED FPROM START OF RAINFALL etk e ook koot

TR

TIME * ¢.0 0.1 0.2 .3 0.4 0.5 0.8& o.7 0.8 0.¢
R Y T R R T F L TR R L T Y L R R e e I FT IR I LA LI T L R
Ok -0 .0 « 0 .0 .D + 0 0 .0 .0 o
1.0 * .0 .0 .0 .0 .0 .0 » .0 .0 .
2.0 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .
3.0 * .0 .0 + 0 + O .0 .0 0 .0 0 g
4.0 * + 0 .0 -0 -0 .0 .0 .0 .0 -0 .C
5.0 % .0 O -0 .0 .0 -0 .0 G .0 . C
6.0 * .0 .0 .0 L0 .0 .0 =0 .0 .0 .G
7.0 % .0 .0 .0 O .0 0 .0 4] -0 Y
8.0 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .Q
9.0 * .0 D .0 0 .0 .0 .0 .0 .0 .0
1.0 * .0 .0 .0 -0 0 .0 .0 .0 .0 .0
11.0 * .0 .0 . 0 ) .1 .1 «1 .2 .3 .4
2.0 * o4 .1 .0 .0 .0 .0 .0 0 0 .0
13.0 * L0 O .0 .G O .0 .0 0 .0 .0
14.0 * .0 L0 -0 0 .0 .0 .0 .0 .0 .0
15.0 % + 0 .0 -0 .0 .0 -0 -0 .8 .0 .0
16.06 % » 0 L0 .0 .0 .0 .0 -0 .0 «Q 0
17.0 * .G

3.30 mm.
= 00 hours.
05 hours.
ig6.956 mm.
1.44 thousand cu.m.
.44 ou. M. jfsec.
12.05 hours.

INITIAL ABSTRACTION

ROQUTED FLOW TIME FROM THE SUBWATERSHED
TIME TO PEAXK OF UNIT HYDROGRAPH

THE DEPTH QF WATER ON WATERSHED
VOLUME OF RUNCFF

PEAK RUNOFF RATE

TIME TO PEAK RUNOFF

| S | I | |

i

THERE IS8 NO SEDIMENT CONTAINED INH THE STORM RUNOFF FROM THIE WATERSHED

Cl



***************************k*************************#**********:

SUBWATERSHED CONDITIONS AT SUB-3

*******************t*********************#*****ﬁ*****k**********i

RAINFALL PARAMETERS

——— i v ——— b iy o ————

5C5 CURVE NUMBER
UNIT HYDROGRAPH SELECTED

MAY PARAMETERS

——— nds i . . da o daka, B, e

AREA tha.}
HYDRAULIC LENGTH (m.)
PERCENT FOREST (%)
PERCENT AGRICULTURE (%}
PERCENT GRASSLAND (%)
OVERLAND FLOW SLOPE (%)
CHANNEL SLOPE (%)

CHANNEL LENGTH FROM SUBWATERSHED  (m.})
TYPE OF CHANNEL FROM SUBWATERSHED
CORRECTION FACTOR FOR IMPERVICUS AREA

CORRECTION FACTOR FOR CHANNEL IMPROVEMENTS

AREAL REDUCTION FACTCR

SEDIMERT PARAMETERS

o e s el e, e g s s e il e e s e T g

" oA

dn EB mn WE &R ER G4 4¥ %A BE P am

94.60
HABNS

.34
170.68
00
.00
00
Bvas
2.75
121.91
AN UNLINED
1.00
1.00
1.00

THERE IS5 NO SEDIMENT DATA FOR THIS SUBWATERSHED

CHANNEL

C
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kkkkkhhkd® STORM HYDROGRAPH GENERATED FROM START OF RAINFALL

gk hkhtRrdhth

Ots

ok
.t
o
o
. C
-C
«C
.0
0
.0
. D
2
.0
.0

TIME * 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0,7 0.8
hd ok kA ARRRAAR AR XTI R R AT R AR ARk kR T e A AT R d b e dbd bt dhdddrdhiidhbdhdhdhhhiked:
O % .0 .0 .0 .0 .0 .0 D .D .G
1.0 % .0 O . O O .90 LG .0 .0 .0
2.0 % .0 .0 .0 .0 .0 .0 .0 .0 L0
3.0 *% O .0 .0 .0 O .0 0 .0 L0
4.0 % .0 .0 .0 .0 WO .0 .D .0 .0
5.0 % .0 .0 0 .0 .0 D . 0 .0 .0
6.0 #® .0 .0 . 0 .0 .0 .0 .0 LG .0
7.0 % .0 .0 .0 .0 .0 .0 » 0 .0 .0
8.0 * O L0 .0 WO .0 .0 » 0 .0 .0
8.0 * 0 .0 ) 0 .0 .0 L0 .0 .G
16.0 * 0 .G ) .0 LG .0 L0 .0 .0
11.0 * .0 .0 .0 .0 .0 . O ) 1 .1
1z2.0 % .2 1 .0 .0 .0 3 0 .Q .0
13.0 * .Q .0 L0 .0 .0 .0 D » O .0
IRITIAL ABSTRACTION = 2.90 mm,
ROUTED FLOW TIME FROM THE SUBWATERSHED = .00 hours.
TIME TO PEAK OF UNIT HYDROGRAPH = .05 hours.
THE DEPTH OF WATER ON WATERSHED = 1889.10 mm.
. VOLUME OF RUNOYFF = .64 thousand cu.m®m.
PEAK RUNOFF RATE = ~ .20 cu. m./sec.
TIME TO PEAK RUNOFF = 12.085 hours.

THERE I& NO SEDIMENT CONTAINED IN THE STORM RUNOFF FROM THIS WATERSHED

C¥



IhkkhkkEAThhkA b dhhkkdhhdknd i khkhkRkkk At hdhadrdhekt kT hht bk hbdhdh:

SUBWATERSHED CONDITIONS AT 5UB-4

Ahkkkkkkkkbhhkhdkbdbbhhthdhktdbddh bk o bbbk ddtdi o ddhiddhbtvbhhhikdi:

RAINFALL PARAMETERS

o - P e S AL L b e T T A A A i

8C8 CURVE NUMBER
UNITT HYDROGRAPH SELECTED

MAP PARAMETERS

—— iae it Bt e ik ke ks

AREA (ha.)
HYDRAULIC LENGTH (m. )
PERCENT FOREST (%}
PERCENT AGRICULTURE (%)
PERCENT GRASSLAND (%)
OVERLAND FLOW SLOPE (%)
CHANNEL SLOPE (%)

CHANNEL LENGTH FROM SUBWATERSHED (m.)
TYPE OF CHANNEL FROM SUBWATERSHED
CORRECTION FACTOR FOR IMPERVIOUS AREA

CORRECTION FACTOR FOR CHANMEL IMPROVEMENTS

AREAL REDUCTION FACTOR

SEDIMENT PARAMETERS

AR S e ek e e T TR T ke T i R A A

"o

% %2 ¢ AN

LR LR T 2 Y Y ]

94.860
HAANS

.37
175.25
.00
.00
.00
5.45
2.60
304,79
AN UNLINED
S 1.00
1.00
1.00

THERE IS NC SEDIMENT DATA FOR THIS SUBWATERSHED

CHANNEL

CA



xEkkEkEkd%  SPORM HYDROGRAPH GENERATED FROM START OF RAINFALL — s*kdkakkisk

TIME * 0.0 0.1 2.2 0.3 0.4 0.5 G.6 6.7 0.8 0.¢
R T T T T N e e T T T Y]

.0 * .0 0 «0 .0 O L0 » 0 .0 .0 ot
1.0 * « 0 -0 .0 .0 . a . 0 0 0 .0 oA
2.0 % .0 .0 + 0 .0 .0 -0 « 0 .0 +0 +{
3.0 * » 0 0 -0 L0 .0 .0 .0 .0 + 0 .
4.0 * .0 .0 + 0 .0 .0 .0 .0 L0 .0 -C
5.0 % .0 + 0 + 0 .0 .0 -0 + 0 0 0 N
6.0 * .G L0 «0 .0 .0 .0 20 0 «0 .
7.0 % .0 + 0 .0 .0 .0 » O .0 .0 .0 N &
B.O * .0 « 0 + B .0 0 .0 « 0 +0 . 0 .G
9.0 * L 0 .8 + 0 0 + 0 .0 .0 .0 » 0 .0

10.0 * .0 .0 -0 .0 .0 .0 + 0 -0 .0 .0
11.0 * .0 .0 .0 .0 .0 -0 .0 -1 +1 .2
12.0 * .2 .1 .0 .0 .0 -0 0 -0 O -0
13.0 #* .0 0 -0 .0 0 .0 O .0 .0 0

2.90 mm .
.05 hours.
.05 hours.
189.10 min.
VTO +housand cu.m.
.21 cu. m./fsec.
A2.05 hours.

INITTIAL ABSTRACTION

ROUTED FLOW TIME FRCOM THE SUBWATERSHED
TIME TO PEAK COF UNIT HYDROGRAPH

THE DEPTH OF WATER ON WATERSHED

. VCLUME OF RUNOQFPF

PEAK RUNOFF RATE

TIME TO PEAK RUNOFF

(I (L I

THERE I8 NO SEDIMENT CONTAIMED IN THE STORM RUNOFF FROM THIS WATERSHED

C\O
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SUBWATERSHED CONDITIONS AT S5UB-5
T R T e N I e s PR F T 2 T L

RAINFALL PARAMETERS

et e e s, A S Akl g T e I e S ekl el S T R

SCS5 CURVE NUMBER T 94.60
UNIT HYDROGRAPH SELECTED :  HAANS
MAP PARAMETERS

AREA {(ha.} : “49
HYDRAULIC LENGTH {m.) ' 219.45
PERCENT FOREST (%) : .00
PERCENT AGRICULTURE (%) : 00
PERCENT GRASSLAWD (%) H .00
OVERLAND FPLOW BLOPE (%) H 8.00
CHANNEL SLOPE (%) H 1.43
CHAMNNEL LENGTH FRCM SUBWATERSHED {m.} : 106.67
TYPE OF CHANNEL FROM SUBWATERSHED :AN UNLINED CHANNEL
CORRECTION FACTOR FOR IMPERVICUS AREA : 1.00
CORRECTION FACTOR FCOR CHANNEL IMPROVEMENTS 1.00
AREAL REDUCTION FACTOR * : .00

SEDIMENT PARAMETERS

T o T o Y T . ke et S

THERE IS NO SEDIMENT DATA FOR THIE SUBWATERSHED

C W\



RS S T STORM HYDROGRAPH CENERATED FROM START OF RAEH?ALL. dhkkkdkdk bk

7 TIME # 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.¢
’ khhhkhhkhkhkhrkhkihhrkkhbhhdkhhkikdhhhkhkhEihhh kb hdbndhhbrhhkhrthhdbhhdhhhkhhhdhhhokd
L0 % .0 .0 .0 .0 .0 .0 .0 .0 .0 .
. 1.0 % .0 .0 .0 .0 .0 .0 .0 .0 .0 . C
4 2.0 % .0 .0 O .0 .0 . .0 .0 .0 .0 .G
H 3.0 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
4.0 * .0 .0 .0 .0 .0 O .0 .0 .0 .0
5.0 * .b .0 .0 .0 .0 .0 .9 .0 .0 .0
§ 6.0 % .0 .0 .0 .0 .0 .0 .0 L0 .a .0
7.0 * .0 .0 e .0 .0 .0 .0 .0 .0 .0
8.0 % D .0 .0 .D .0 ) .0 .0 .0 .0
g $.0 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
& 10.0 * .0 ., 0 . 0 .0 .D .0 .0 .0 .0 .0
11.0 * .0 .0 .0 L0 .0 i .1 L1 .2 .3
5 12.0 * .3 .1 .0 .0 .0 .0 .0 .0 .0 .0
3 13.0 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
14.0 % .0
INITIAL ABSTRACTION 2.%0 mm.

.00 hours.
.05 hours.
18%9.10 N,
- X! thousand cu.n.
.28 cu. m. /sec.
12.05 houxrs.

ROUTED FLOW TIME FROM THE SUBWATERSHED
TIME TC PEAK OF UNIT HYDROGRAPH

THE DEPTH OF WATER ON WATERSHED
VOLUME OF RUNQFE

PEAK RUNOFF RATE

TIME TO PEAX RUNOFF

8 nnn 8

THERE IS NO SEDIMENT CONTAINED IK THE S5TORM RUNOFF FROM THIS WATERSHED
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ddkdkdhkitkihi TRk ik bdrd bbb dbhdhdkdbdddhehtbikdd bbb kbbb idtdkhhddiids

SUBWATERSHED CONDITIOHS AT SUB-~6

kkkdhhkdhhdhdikdkhddd b kbbb hddikhddhkddhrhrRdeRidddbdib bt thddthdirhat

FAINFALL PARAMETERS

- e - v ———— bl o o e o

S5CS5 CURVE NUMEER
UNYT HYDROGRAPH SELECTED

MAP PARAMETERS

AREA ' (ha.
HYDRAULIC LENGTH (m
PERCENT FOREST {
PERCENT AGRICULTURE (
PERCENT GRASSLAND {
OVERLAND FLOW SLOPE {
CHANNEL SLOPE
CHANNEL LENGTH FROM SUBWATERSHED {m
TYPE OF CHANNEIL, FROM SUBWATERSKED

CORRECTION FACTQR FOR IMPERVIOUS AREA

CORRECTION FACTCR FOR CHANNEL IMPROVEMENTS

AREAL REDUCTION FACTOR

SEDIMENT PARAMETERS

ki A A i s i i A AR A ke S A . . Mot ik At

LR )

[T T R T T R T

LR T A YT

84.60
HARANS

41
148.74
.80

.00

.00
1046.00
.01

.00

AN UNLINED CHANNEL

1.060
1.00
1.00

THERE IS NO SEDIMENT DATA FOR THIS SUBWATERSHED

C\D



kkkkhhhkhkd STORM HYDROGRAPH GENERATED FROM START OF RAINFALL Tk hhkkkR
TIME * 6.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 c.8 0.t
E XA R FT T LT LS T ELEL TR TR ETTL AL AT EELEETE IS TRALT L ST E T EE LS LR LT R L X
L0 * .0 .0 .0 .0 .0 .0 L0 .0 .0 .C
1.0 % L0 .0 .0 .0 .0 .0 .0 .0 .0 .C
2.0 % .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
3.0 * O 0 .0 .0 .0 .0 .0 .0 .0 .0
4.0 % .0 .0 .0 . 0 .0 .0 .0 .0 .0 .0
5.0 % .0 .0 .0 .0 .0 .0 O .0 .0 .0
6.0 * 0 .0 .0 .0 .0 .0 .0 .0 L0 .0
7.0 * .0 .Q .0 .0 .0 .0 .0 .0 .0 .0
8.0 % .0 .G .0 .0 .0 O .0 .0 .0 0
9.0 *% .0 .0 .0 L0 .0 .0 .0 .0 .0 .0
10.0 * .0 .0 ] .0 .0 .0 .0 . G .0 .0
11.0 * .0 .0 .0 .0 .0 .0 .0 .1 .2 .2
12.0 * .2 .1 .0 .0 .0 .0 .0 .0 .0 .0
13.0 =% .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
INITIAL ABSTRACTION = - 2.%0 TR
ROUTED FLOW TIME FROM THE SUBWATERSHED = .00 hours.,
TIME TO PEAK COF UNIT HYDROGRAPH = .0% hours.
THE DEPTH OF WATER ON WATERSHED = 188,10 mm.
VOLUME OF RUNOFF = .77 thousand cu.m.
PEAK RUNCFF RATE = = 24 cu. m./sec.
TIME TO PEAR RUNCOFF = 12.08 hours.

THERE IS5 NO SEDIMENT CONTAINED TN THE STORM RUNOFF FROM THIS WATERSHED

Ci\x



EhkkEhkkkhdkodddhdhkbdhddokddhddhbhkdddbhsbdifdkdhdbdhdhbthdhkdbhtirhkhed

SUBWATERSHED CONDITIONS AT SUB-7

Khkhkhhkhhkhhhkbhhhkhkhhhhkbhhkhohhkdhhkkhdbdkhhdkkhhkbhhb kAt hhhhhhhhdhdh bkt

RAINFALL PARAMETERS

T T - U T - Akl e e et T T RS L T A

5C8 CURVE RUMBER
UNIT HYDROGRAPH SELECTED

MAFP PARAMETERS

AREA {ha.)
HYDRAULIC LERGTH {m.)
PERCENT FOREST (%)
PERCENT AGRICULTURE (%)
PERCENT GRASSLAND (%)
OVERLAND FLOW SLOPE (%)
CHANNEL SLOPE (%)

CHANNEL LENGTH FROM SUBWATERSHED {m.)
TYPE OF CHANNEL FRGM SUBWATERSHED
CORRBCTION TACTOR TOR IMPERVIOUE AREA

CORRECTION FACTOR FOR CHANNEL IMPROVEMENTE

AREAL REDUCTION FACTOR

SEDIMENT FPARAMETERS

Ak s e i A A AL L e ik e S i T

" G

% me BE FE AR BA ke XA AE e af RS

84,60
HAANS

A2
167.63
.00
.00
.00
11.0%
.01
00

AN UNLINED
1.60
1.00
1.00

THERE IS5 NO SEDIMENT DATA FOR THIS SUBWATERSEED

CHANNEL




dkdkddkdedokd STORM HYDROGRAPH GENERATED FROM START OF RAINFALL

Tk okdhdhkd kR

.8
.G
« 0
+ 0
.0
O
Y
.0
.0

TIME * 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
kkkhbhdhkbbkhki kbbb thdd bkt d bttt kARt RekaEbEr Rttt btk kit ds
Lo .0 .0 .0 .0 .0 .0 .0 .0 .0
1.0 * .0 .0 .0 .0 .0 .0 .0 .0 .0
2.0 * .0 .0 .0 .0 .0 .0 .0 .0 .0
3.0 % .0 .0 .0 .0 .0 .0 .0 0 .0
4.0 * .0 .0 .0 .0 .0 .0 .0 .0 .0
5.0 * .0 .0 .0 .0 .0 .0 .0 .0 .0
6.0 * .0 .0 .0 .0 .0 .0 .0 .0 .0
7.0 * .0 .0 .0 .0 .0 .0 .0 .0 .0
8.0 * .0 .0 .0 .0 .0 .0 .0 .0 .0
9.0 * .0 .Q .0 .0 .0 .0 .0 .0 .0
10.0 * .0 .0 .0 o .0 .0 .0 .0 .0
11,0 * .0 .0 .0 .0 .0 .0 .0 1 .2
12.0 # .2 .1 .0 .0 .0 .0 .0 .0 .0
13.0 * .0 .0 .0 0 .0 .0 .0 .0 .0
INITIAL ABSTRACTION = 2.90  mm.
ROUTED FLOW TIME FROM THE SUBWATERSHED = .00  hours.
TIME TO PEAK OF UNIT HYDROGRAPH = .05 hours.
THE DEPTH OF WATER ON WATERSHED = 189,10  mm.
VOLUME OF RUNOFF = .79  thousand cu.n.
PEAK RUNOFF RATE = .24 cu. m./sec.
TIME TO PEAK RUNOFF = 12.05 hours.

THERE 15 NO SEDIMENT CONTAINED IN THE STCRM RUNOFF FROM THIS WATERSHED

Clb



STORM HYDROGRAPH FOR WATERSHED RECLAIMED HEAP

TOTAL AREA OF THE WATERSHED

THE DEPTH OF WATER ON WATERSHED
VOLUME OF RUNOFF

PEAX RUNOFF RATE

TIME TO PEAK RUNOFF

TIME INCREMENT OF NEW HYDROGRAPH
NUMBER OF RUNOFF VALUES

i

0k & 0K

FhEkkkk STORM HYDROGRAPH GENERATED

.0 .0 .0 .0
.0 .0 G .0
L0 -0 .0 .0
.0 s .0 .0
1 .1 .1 1
b1 i A | -1
v 1 .1 -1 .3
' 2 .2 .2 .2
) -1 + 1 -1
.1 .1 .1 .1
.1 + 1 -1 1
.0 +0 .0 .0
-0 0 .0 .0
.0 .0 » 0 » 0
.0 .0 -0 0

t{}
QB
.G

18

1

FROM STARY OF RUNOEFF

.0
.0
.0
0
.1
.1
-5
-2
-1
P R
«1
.0
L0
+ 0
-0

4.29
7.97
8.06
2.47
2.05
- 17
148

O
.0
.0
.0

-1

.1
1.5
.2
.1
1
1
.0
.0
.0
0

ha.
mm .

thousand cu.m.
cu. m./sec.

hours.,
hours.

EE L3 3 X3

CATl



AR ERARE R AR A A b A AR R AR G Rk R R R Rk T kR A AR kR AR kR hk fok

* *
* EYDROLOGICAL SYSTEMKS *
* *

AR IR A ER kTR I A A AL A AR IR T XA AR ST T RkEd kb dd kit kit sk

PROGRAM -  WASHED
WATERSHED MODELLING

PROGRAM 10 DETERMINE RUNOFF HYDROGRAPHS

L3
%
-
*
®»
*
AND SEDIMENTGRAPHS FOR SMALL CATCHMENTS *
' %
%

®
*
*
*
*
*
*
*
Hhkkdkdkdhk kA kgt i i b A b bk R b bk d ki ke kt kb b i bkt nd

COMPARY DOING ANALYSBIS

NEVADA GOLDFIFELDS
BARITE HILL -
RECLAIMED HEAP

PROJECT DBESCRIPTION
MAJOR WATERSHED NAME

: SRK
ENGINEER : PEX
DATE : 28~-MAR~85
CLIENT :

THE INPUT DATA FILE IS tBARITEZ.IN
THE FILOOD HYDROGRAPH AND SEDIMENTGRAPH IS NOT STORED

hkfkkhhthkdkkkrhkthkhkhhdhdrhhhhhhkkkbbhkhhhhbhdhhkbhbhkdtehbdhhihds

WATERSHED CONDITIONS AT RECLAIMED HEAP
LR R e e T T T T T T

GLOBAL PARAMETERS

RAINFALL (mm. }

. b4 203,20
INTITIAL ABSTRACTION {mm. ) : L0
-- Wwill default to the 5C8 method
TIME INCREMENT OF HYDROGRAPH FPROM START QF RUNOFF .10
RAINFALL DISTRIBUTION SELECTED :8C8 TYPE 2 CURVE

Kunokt i%ydroﬁfnphﬁ

VOO - yr 39 -hy Seorm fguj
oh eXgosed opseil

CN e - 439

CN stope = a4, 00
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AhkhkkkkhkhRAEdkhk ki kkkkd ket hhbhhdh kb ddhbhdhddiddddhdhebddiddy

SUBWATERSHED CONDITIONS AT 5UB-8
FEAEE AR HIRAFIRRIRI AR R RA LR A kb hhh kb hd kb bk bk hkA Ao hodhhbkbhds

RAINFALL PARAMETERS

s ) i, i s i - .t Yl ke

$CS CURVE NUMBER 1 24,60
UNIT HYDROGRAPH SELECTED :  HAANS
MAP PARAMETERS

AREA {(ha.) : .22
HYDRAULIC LENGTH {m.} : 1062.10
PERCENT FOREST (%) : .00
PERCENT AGRICULTURE ) : .00
PERCENT GRASSLAND (%) : .00
OVERLAND FLOW SLOPE (%) : 10.91
CHANNEL SILOPE %) : .01
CHANNEL LENGTH FROM SUBWATERSHED (m.) : .00
TYPE OF CHENNEL FRCM SUBWATEREHED - +tAN UNLINED CHANWEL
CORRECTION FACTOR FOR IMPERVIQOUS AREXA H 1.00
CORRECTION FACTOR FOR CHANNEL IMPROVEMENTS : 1.00
AREAT, REDUCTION FACTOR : 1.00

SEDIMENT PARAMETERS

——— = ——

THERE IS NO SERIMENT DATA FOR THIS SUBWATERSHED

[N



hkkkkhkkbE STORM HYDROGRAPHE GENERATED FROM START OF RAINFALL

TIME * 0.0 0.1 .2

L0 * » 0 .0 .0
1.0 # .0 .0 D
2.0 * «0 0 <0
3.0 = .0 » 0 0
4.0 * 0 .0 .0
5.0 * « 0 .0 .0
6.0 * .0 .0 0
7‘0 * ‘0 ’o !G
8.0 .0 -0 .0
9.0 * -0 .0 .0

16.0 * .0 -0 0
11.0 * -0 . .0
12.46 % -1 .C .0

INTTIAL ABSTRACTION

ROUTED FLOW TIME FROM THE SUBWATERSHED
TIME TO PEAK OF UNIT HYDROGRAFH
THE DEPTH CF WATER ON WATERSHED

VOLUME OF RUNOFF
PEAX RUNCF¥ RATE

Rk dkkdhkdk kR

0.3 0.4 g.5% 0.6 0.7 9.8 0.¢
P T P T T X L T L T T R TP Iy F e Iy P YT YT R YT YL L IS Y
«0 -0 D .0 .0 .0 .
.0 .0 0 .0 .0 1) o
.0 -0 .0 .0 .0 .0 .
O .0 ) » D .8 .0 .L
B .0 . 0 . 0 .0 O .G
.0 -0 .D .0 .0 .0 e
.0 « 0 .0 -0 .G .0 .0
.G L0 ¢ .0 -0 .0 O
.0 O .0 .0 .0 ) ]
0 . 0 0 .0 L0 .0 .0
.0 .0 .0 .0 .0 L0 LG
.0 .0 - O 3 « L .1 .1
O .0 .0 .0 L0 . .0 .0
= 2.90 .
= .00 hours.
] .05 hours.
= 189.1¢  mm.
= .42  thousand cu.n.
= .13 ou. k. /Bec,
= 12.08 hours.

TIME TO PEAK RUNOFF

THERE 15 NDO SERIMENT CONTAINED IR THE STORM RUKNOFF FROM THIS WATERSBHED

C20



ghdkhkE bkt dhii bk bbbk hrdatbdd bR h e bk it bbb hdibihhbhhbdbbhendd:

SUBWATERSHED CONDITIONS AT SUB~9
T T R R T Y Y P T Y T T I I TR T TP 2

RAINFALL PARAMETERS

-——— ——— . -

S¢S CURVE NUMBER T 94.60
UNIT HYDROGRAPH SELECTED : HAANS
MAP PARAMETERS

AREA (ha.) : .18
HYDRAULIC LENGTH (m.) : 114.29
PERCENT FOREST (%) : .00
PERCENT AGRICULTURE (%) : .00
PERCENT GRASSLAND (%) : .00
OVERLAND FLOW SLOPE (%} : 11.47
CHANNEL SLOPE . (%) : 4.44
CHANNEL LENGTH FROM SUBWATERSHED  (m.) : 79.24
TYPE OF CHANNEL FROM SUBWATERSHED :AN UNLINED CHANNEL
CORRECTION FACTOR FOR IMPERVIOUS AREA : 1.00
CORRECTTON FACTOR FOR CHANNEL IMPROVEMENTS : 1.00
AREAL REDUCTION FACTOR : 1.00

SERIMENT PARAMETERS

e i P ke bkl e e TR S T T U oty

THERE IS NQ SEDIMENT DATA FOR THIS SUBWATERSHED

CZA\



T

HRHERARREE STORM HYDROGRAPH GENERATED FROM START OF RAINFALL kv ktkihdhhk
TIME % 0.0 0.1 G.2 0.3 0.4 0.5 G.6 0.7 0.8 0.t
*f*****************************************_*************‘k'k****'k*************ﬁ

-0 0% 0 O 0 .0 - o 0 .0 « O ) .0 .
1.0 * .0 .0 .G -0 4 SO -0 .0 ) o
2.0 * .0 .0 .0 .0 .0 L0 .0 « 0 .0 .L
3.0 % i .0 .0 .0 .G 0 .0 =0 .0 L
4.6 % .0 ) .0 .0 .0 .0 .0 .0 .0 .L
5.0 =% O & 0 0 L0 » G .0 ) .C
6.0 % B .0 =0 .0 .0 .0 - O .0 .0 .0
T.0 0% .0 .0 .0 -0 .0 .0 -0 .0 .0 « 0
8.0 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
9.0 * 4] .0 .G - .0 4] -3 L0 .0 O

186.0 * ) .0 .0 .G .0 .0 ) .0 .0 W
11.0 * . D .0 e L0 .0 WO + O + 1 1 1
12.0 *# » 1 . 0

INITIAL ABSTRACTION = 2,90 mk.

ROUTED FLOW TIME FROM THE SUBWATERSEED = .00 hours.

TIME TO PEAK OF UNIT HYDROGRAPH = .05 hours.

THE DEPTH OF WATER ON WATERSHED = 189.10 mm.,

VOLUME OF RUNOFF = .34 thousand cu.m.

PEAK RUNOFF RATE = .10 cu, T, /sec.

TIME TO PEAK RUNOFF = 12.05 hours,

THERE I8 NO SEDIMENT CONTAINEDR IN THE STORM RUNOFF FROM THIS WATERSHED

C22



Rk AR AR LR AL LR AFRA AL AR ERA AR AR R R AT A AR Aok kot R o kb b kR brEhh bR h ks

SUBWATERSHED CONDITIONS AT SUL-52

I ERRE AR EARAT AR AR AT LR R ARAAR R A AR RAAR AT I AR TR A AR AR T hdhin?

RATNFALIL PARAMETERS

e . T — 42t i o Tk o s s s o

8CS CURVE NUMBER
URIT HYDROGRAPH SELECTED

MAP PARAMETERS

AREAR {ha.)

HYDRAULIC LENGTH (m.)
PERCENT PFOREST (%)
PERCENT AGRICULTURE {%)
PERCENT CGRASSLAND (%)
OVERLAND FLOW SLOPE : (%)
CHRNNEL SLOPE _ (%)

CHANNEL, LENGTH FROM SUBWATERSHED  (m.)
TYPE OF CHANNEL FROM SUBWATERSHED
CORRECTION FACTOR FOR IMPERVIOUS AREA

CORRECTION FACTOR FOR CHANNEL IMPROVEMENTS

AREAT, REDUCTION FACTOR

SEDIMENT PARAMETERS

(L]

¥R OBA O RE ¥y sa ww Hb 4 Fe AR 8 k4

AN

94.60

12
80.77
+ 00
00
.00
10.1¢
5.28
170.68
UNLINED CHANNEL
1.06
1.0¢
1.00

THERE IS NO SEDIMENT DATA FOR THIS SUBWATERSHED

CL5



fhbuhkhhkk STORM BEYDROSRAPE GENERATED FROM START OF RAINFALL dededkkddrdodkdekd
TIME * 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.t
Y R X X P R R R ka2 s 23X E 23 T2 33330322 2 202 32 R -2 2 2R Ryl s by )
.0 * .0 .0 .D .0 .0 0 .0 .0 .0 i

1.0 * .0 .0 .0 .0 .0 .0 .0 .0 .0 e

2,0 * .0 .0 .0 .0 .0 .0 .0 .0 WD A

3.0 * .0 .0 oD .0 0 .0 .0 .0 .0 .

4.0 * .0 .0 .0 L0 .0 .0 .0 , .0 0 .G

5.0 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0

6.0 * .0 . 0 .0 .0 .0 .0 .0 .0 .0 .G

7.0 % - ., 0 .0 .0 .0 .0 .0 0 .0 .0 .0

B.0 % .0 .0 .0 .0 .0 .0 .0 .0 .0 .0

9,0 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
10.0 * .0 L0 .0 .0 .0 .0 .0 .0 ) .0
11.0 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .1
12.0 * <1

INITIAL ABSTRACTION = 2.90 mem .

ROUTED FLOW TIME FROM THE SUBWATERSHED = .00 hours.

TIME TO PEAR .OF UNIT HYDROGRAPH = .05 hours.

THE DEPTH OF WATER ON WATERSHED = 189,10 mm.

VOLUME OF RUNOFP = .23 thousand cu.m.

PEARX RUNOFF RATE = . 07 cu. m, /sec,

TIME TO PEAYX RUNOFF = f2.05 hours.

THERE IS NO SEDIMENT CONTAINED IN THE STORM RUNOFF FROM TRIS WATERSHED

C 2.4



ekfdhkkkhfhhkkkhdthdh kit bbb kb d ikt kR ddh ki v bk dh b b i ihs

SUBWATERSHED CONDITIONEZ AT BUB-10
B T T S T L R Y I I YT LT PR T T T YT

o

94.60

5C8 CURVE NUMBER :

UNIT HYDROGRAPH SELECTED : HAMNS
MAP PARAMETERS

AREA (ha.) : .23
HYDRAULIC LENGTH {m.) : 141.73
PERCENT FOREST (%) : .00
PERCENT AGRICULTURE (%) : .00
PERCENT GRASSLAND . ) : .00
OVERLAND FLOW SLOPE (%) : 7.26
CHANNEL SLOPE (%) : 4,21
CHANNEL LENGTH FROM SUBWATERSHED  (m.) : 228.59
TYPE OF CHANNEL FROM SUBWATERSHED :AN UNLINED CHANNEL
CORRECTION FACTOR FOR IMPERVIOUS AREA ~ : 1.00
CORRECTTON FACTOR FOR CHANNEL IMPROVEMENTS @ 1.00
AREAL REDUCTION FACTOR : 1.00

SEDIMENT PARAMETERS

THERE IS5 NO SEDIMENT DATA FOR THIS SUBWATERSHED

C 2%



Fhddkdddedd STORM EYDROGRAPH GENERATED FROM START OF RAINFALL

TIME # 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.t
ARk bR e R A E AR TR R AR A A A b AR A AN R R R AR A I ER AR A AR R TR AR R NI A AR A AT R ke kEi k&Y
A I .0 .0 .0 .0 .0 .0 .0 ., 0 .0 .
1,0 % .0 .0 .0 .0 .0 .0 0 .0 .0 N
2.0 * .0 .0 .0 .0 .0 .0 .0 .0 .0 L
3.0 % o - 0 .0 .0 .0 .0 WG .0 O .C
4.0 % .0 .0 .0 .0 .0 .0 0 « .0 0 .0
5.0 % -0 -0 .0 .0 .0 .G .0 .0 .0 .0
6.0 % .0 .0 -0 .0 .0 .0 .0 .0 .0 .0
7.0 % .0 .0 B .0 D 0 .0 .0 .0 -0
8.0 * .0 .0 .0 0 -0 -0 .0 .0 .0 .0
9.0 * .0 .0 0 .0 .0 .0 .0 .0 .0 .0
10.0 % .0 .0 O -0 -0 .0 .0 .0 .0 .0
11.0 # -0 .0 .0 .0 .0 O .0 .1 .1 1
12.0 * -1 .0 .G .G -0 .0 .0 .0 -0 .0
13.0 % .0 .0

INITIAL ABSTRACTION = 2.%0 m,

RCGUTED FLOW TIME FROM THE SUBWATERSHED = 00 hours.

TIME TO PEAK OF UNIT HYDROGRARH = .08 hours.

THE DEPTH OF WATER ON WATERSHED = 189.10 mm.

VOLUME OF RUNOQFF = + +43  thousand cu.m,

FPEAE RUNOF¥ RATE = .13 cu. m./sec.

TIME TO PEAK RUNOFF = 12.065 hours.

THERE 15 NO SEDIMENT CONTAINED IN 'THE STORM RUNOPFF FROM THIS WATERSHED

C2b
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SUBWATERSHED CONDITIONS AT SUB~11
T AT R E T e R R L e R T I LTI

RAINFALL PARBMETERS

SCS CURVE NUMBER s 84.60
UNIT HYDROGRAPH SELECTED : HAANS

M3ZP PARAMETERS

AREA (ha.) : .54
HYDRAULIC LENGTH (m.) : 190, 49
PERCENT FOREST (%) : .00
PERCENT AGRICULTURE (%) : .00
PERCENT GRASSLAND (%) : . 00
OVERLAND FLOW SLOPE (%) : 6.80
CHANNEL SLOPE (%3 : .01
CHANNEL LENGTH FROM SUBWATERSHED  (m.) : .00
TYPE OF CHANNEL FROM SUBWATERSHED :AN UNLINED CHANNEL
CORRECTION FACTOR FOR IMPERVIOUS AREA : 1,00
CORRECTION FACTOR FOR CHANNEL IMPROVEMENTS : 1.00
AREAL REDUCTION FACTOR : 1.00

SEDIMENT PARAMETERS

e et e e o e e A e ke Bk

THERE IS NC SEDIMENT DATA FOR THIS SUBWATERSHED

¢ 21
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kRER TR ER RS STORM HYDROGRAPH GENERATED FROM START OF RATNFALL

TIME * 0.0 0.1 0.2 0.3 0

Rk kR REEE R TR R AR I AR TR R IR TR AR AARE R R AR AR TR RN AR F R AR RS RRA R ARk kRy

.0 * .0 .0 -0 .0
1.0 % .0 .0 .0 .0
2.0 % .0 -0 » D0 0
3.0 = .0 « 0 .0 .0
4.0 * . Q -0 .0 .0
5.0 =* .0 -0 .0 .0
6.0 % 0 -0 .0 0
7.0 * -0 -0 -G -0
8.0 * .0 .0 .0 .0
8.0 * -0 .0 .0 .0

10.0 = -0 .0 .0 .0
11.0 * -0 -0 .0 0
12.0 % -3 .1 L0 0
13.0 # .0 .0 .0 .0
14.0 % .0

INXITIAL ABSTRACTION

ROUTED FLOW TIME FROM THE SUBWATERSHED
TIME TC PEAX OF UNIT HYDROGRAPH

THE DEPTE OF WATER ON WATERSHED
VOLUME OF RUNOFF

PEAK RUNCFF RATE

TIME TC PEAK RUNOFF

ke hh R khhkE

- 0.5 0.6 0.7 0.8 0.¢
.0 D <0 .0 .0 .4
.0 - O .0 .0 ] L
.0 .0 .G .0 .0 .C
.0 .0 -0 N .0 .C
.0 .0 0 & .0 .0 .C
LB .8 .0 O o .0
0 .0 . 0 .0 .0 .0
-0 .0 g .0 .0 B
.G .0 .0 .0 . G .0
.0 .0 .0 ¢ .0 .0
.0 .0 0 .0 .D LB
D0 . 1 « 1 .2 4 . 3
0 .0 .0 L0 . 0 LD
.0 .0 0 .9 .0 .0

= 2.890 mm.

we .00 hours.

= 0B hours.

= 189.10  mm.

= 1.02 thousand cu.nm.

= .31 cu. m,/sec.

= 12.05 hours,

THERE IS RO SEDIMENT CONTAINED IN THE STORM RUNOFF FROM THIS WATERSHED

C2¥
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SUBWATERSHED CONDITIONS AT SUB-12

ERERAEERARR T AR ARFR A AR AR KRNI RA A LTI oA kdvd bbbk dkkhknhhndhbhdhhdy

RAINFALL PARAMETERS

o T T U o T {11 Akt ] Db S

5Cs CURVE NUMEBER
UNIT HYDROGRAPH SELECTED

T ——

AREA (ha.)
HYDRAULIC LENGTH (m.)
PERCENT FOREST (%)
PERCENT AGRICULTURE (%)
PERCENT GRASSLAND (%}
OVERLAND FLOW SLOPE {%)
CHANNEL SLOPE (%)

CHANNEL LENGTH FROM SUBWATERSHED {m.)
TYPE OF CHANNEL FROM SUBWATERSHED
CORRECTION FACTOR FOR TMPERVIOUS AREA

CORRECTION FACTOR FOR CHANNEL IMPROVEMENTS

AREAL, REDUCTION FACTOR

SEDIMENT PARAMETERS

A —— TV e Y PN S Y Ml Al sk -

4L R

¥R 4n am WA MR AN BN AR 4% WE ¥ 2B

94.60

.65
281.83
« 00
.00
.00
6,81
1.75
160.01
AN UNLINED
1.00
1.00
1.00

THERE I& NO SEDIMENT DATA FOR THIS SUBWATERSHED

CHANNEL
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g

dk kg dkdede wobd STORM HYDROGRAPH GENERATED FROM START OF RAINFALL

e ok e de e e o e Yo R
TIME #* 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 g.¢
EY Y Y P T T P ST T TR I LTS L TR LY LSS AT L AL SR E LS S A R E R IR LA LS R A LT YLy
O % LG .0 .0 .0 Mt ) .0 .0 3 . L
i.6 % .0 .0 .0 .0 0 « O -0 L0 0 o
2.0 ® .0 .0 WO 0 .0 O + 0 .0 .0 L
3.0 * .0 0 1) .0 .0 .0 .0 .0 .0 . C
4,0 * .0 -G .0 .0 .0 . LO o 0 .0 G
5.0 % .0 .0 .0 .0 .0 .0 0 .0 .0 .0
6,0 % .0 .0 O .0 .0 . 0 .0 .0 .0 L0
7.0 %~ .0 .0 « 0 .0 .Q .0 .0 ¢ .0 W0
g8.0 % .0 + 0 .D .0 .0 .0 .0 O L0 .0
8.0 * .0 .0 .0 O .0 L0 O .0 L0 O
10.0 * G - 0 4] 0 ] L0 -0 .Q -0 .0
11.0 = .0 -0 .0 .0 .0 .1 . . 2 .2 .3
12.0 % . 4 .1 .0 .0 LD .0 « 0 .0 .0 .0
13.0 * .0 .0 .0 O .0 .G .0 .0 .0 .0
14.0 % .0 .0 .0 .3 .0 .0 -0 .0 .0 .0
15.0 % « D .0 .0 -0
INITIAL ABSTRACTION = 2.90 mi .
ROUTED FLOW TIME FROM THE SUBWATERSHED = - GO hours.
TIME TO PEAK OF UNIT HYDROGRAPH = P 0 )7 hours.
THE DEPTH OF WATER ON WATERSHED = 189,10 mm. .
VOLUME OF RUNOFF = 1.2% thousand cuw.mn.
PEAK RUNOFF RATE = .37 cu. m./sec.
TIME TO PEAK RUNCFF = 12,08 hours.

THERE IS NO SEDIMENT CONTAINED IN THE STORM RUNOET FROM THIS WATERSHED
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SUBWATERSHED CONDITIONS AT SUB-13
e R s E I Ly I L T TR T e T

RATNFALIL PARAMETERS

. S i T A ik S T A A ok i

8C8 CURVE NUMBER : 84.60
UNIT HYDROGRAPH SELECTED :  HAANS
MAP PARMMETERS

AREA {ha.) : + 26
HYDRAULIC LENGTH (m.) : 124.%¢
PERCENT FOREST (%) : .00
PERCENT AGRICULTURE (%) : « Q0
PERCENT GRASSLAND (%) : =690
OVERLAND FLOW SLOPE (%) : 8.89
CHANNEL SLOPE (%) : 2.88
CHANNEL LERGTH FROM SUBWATERSHED {m.} ! 411.46
TYPE OF CHANNEL FROM SUBWATERSHED AN UNLINED CHANNEL
CORRECTION FACTOR FOR TMPERVIOUS AREA~ H 1.00
CORRECTION FACTOR FOR CHAWNEL IMPROVEMENTS @ 1.00
AREAL, REDUCTION FACTOR H 1.00

SREDIMENT PARAMETERS

THERE I5 WO SEDITMENT DATA FOR THIS SUBWATERSHED

C 3\ '
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FhhkkdkAk ks STORM HYDROGRAPH GENERATED FROM START OF RAINFALL st ddk & fdddek

TIME * 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.¢
****************************************************************ﬁ*****é**ﬁ*#
.0 % .0 .0 .0 .0 .0 .0 .0 .0 .0 £
1.0 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .
2.0 * .0 .0 .0 .0 .0 .0 .0 .0 .0 s
3.0 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .C
4.0 * .0 .0 .0 .0 .0 .0 0 .« .0 .0 .C
5.0 % .0 .0 .0 .0 .0 .0 .0 .0 o .0
6.0 * .0 .0 .0 .0 .0 .G .0 .0 .0 .0
7.0 % .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
8.0 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
8.0 * .0 .0 .0 .0 .0 .0 .0 .0 0 .0
1D.0 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
11.0 * .0 .0 .0 .0 .0 .0 .0 .1 .1 ‘1
12.0 * .1 .0 .0 .0 .0 .0 .0 .0 .0 .0
13.0 * .0 .0 .0 .0 .0 .0
INITIAL ABSTRACTION 2.%0  mm.
ROUTED FLOW TIME FROM THE SUBWATERSHED .05 hours.

.05 hours.
189,10 .
. 49 thousand cu.m.
.15 cu. m. /sec.
12.05 hours,

TIME T0 PEAK OF UNIT HYDROGRAPH
THE DEPTH OF WATER ON WATERSHED
VOLUME OF RUNQFF

PEAK RUNOFF RATE

TIME T0O PEARK RUNOFF

(I 1O 1 |

THERE IS KO SEDIMENT CONTAINED IN THE STORM RUNOFF FROM THIS WATERSHED

CHL
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SUBWATERSHED CONDITIONS AT SUB-14

Fhh bk khekdhhk kb dkhdd kot kst rRd b khhbdrdiRde bbb aokbiheki i

RAINFALL PARAMETERS

TR T S T S T T P S ke o/ ———

5CS CURVE NUMBER
UNTT HYDROGRAPH SELECTED

MAP PARAMETERS

S e M v Y

ARER {ha.}
HYDRAULIC LENGTH {m.}
PERCENT FOREST {%)
PERCENT AGRICULTURE (%)
PERCENT GRASSLAND {%)
OVERLAND FLOW SLOPE {%}
CHANNEL SLOPE (%)

CHANNEL LENGTH FROM SUBWATERSHED {(n.)
TYPE OF CHANNEL FROM SUBWATERSHED
CORRECTION FACTOR FOR IMPERVIOUS AREA

CORRECTION FACTQR FOR CHANNEL IMPROVEMENTS

AREAL REDUCTION FACTOR

SEDIMENT PARRMETERS

ks T T N ] S - -t T AL

LIS

#E OFA Eh WE AT Fa Rk w¥ AW WE e % N3

94,60
HAANS

.38
164.58
.00
.00

+ GO
6.38
2.53
505,54

AN UNLINED CHANNEL

1.00
1.00
1.00

THERE IS NHO SEDIMENT DATA FOR THIS SUBWATERSHED

3%
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n.:

<
-
. €
.C

e gt ke de e ok STORM HYDROGRAPH GENERATED FROM START OF RAINFALL
TIME * 0.0 c.1 .2 0.3 G.4 0.5 0.5 6.7 0.8
T T T T e L Y e T R I T T L Ty
.0 > .D .0 .0 .0 -0 - 0 .0 .0 .0
1.0 =* -0 .0 .G .0 .0 - 0 -9 .0 -0
2.0 * .0 .0 .0 D +0 » O -0 .0 .0
3.0 * 0 - D 0 + 0 .0 .0 -0 0 .0
4.0 # .0 -0 .0 .0 .0 . Y .0
5.0 # -0 .0 .0 .0 -0 .0 .0 .0 )
6.0 % .0 .0 Y .0 .0 .0 .0 .0 .0
7.0 % O -0 .G .0 .0 .0 O -0 0
g.0 .0 .0 .0 0 D .0 .0 .0 .0
2.0 * .0 0 .0 .0 «0 .0 .0 .0 0
10.0 * .0 .0 -Q .0 0 .0 .0 .0 Y
11.0 * O .0 .0 .0 0 .0 .0 .1 w1
i2.0 =% .2 + 1 .0 .0 0 N+ .0 .0 -0
13.0 + .0 0 + 0 -0 0 4] + 0 .0 «0
INITIAL. ABSTRACTION = 2.90 nm,
ROUTED FLOW TIME FROM THE SUBWATERSBHED = .05 hours.
TIME TO PEAK OF UNLIT HYDROGRAPH = .05 hours.
THE DEPTH OF WATER ON WATERSHED = igs.10 m;.
VOLUME OF RUNOFF = 72 thousand cu.m,
PEARK RUNOFF RATE = -22 cu. n./sec.
TIME TC PEAR RUNOFF e 12.05 hours.

THERE IS NO SEDIMENT CONTAINED IN THE STORM RUNOFF FROM THIS WATERSHED
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STORM HYDROGRAPH FOR WATERSHED RECLATIMED HEAP

TOTAL AREA OF THE WATERSHED

THE DEPTH OF WATER ON WATFRSHED
VOLUME OF RUNOFF

FPERK RUNOFF RATE

TiME TO PEAR RUNOFF

TIME INCREMENT OF NEW HYDROGRAPH
NUMBER OF RUNOFF VALUES

hkEdEhE SETORM HYDROGRAPH GENERATED

.0 WO .0 LG
L0 » 0 0 L0
0 .0 L0 0
-0 .0 G <0
.0 .0 .0 .0
.0 .0 .0 «Q
0 .0 .0 .0
.0 .0 .0 +0
-0 .0 . 1 1
-1 .1 .1 + 1
.9 1.0 i.4 1.5
1 -1 1 + 3
.1 .1 B .1
.0 -0 -0 0
-0 -0 -0 .0
.0 .G O .Q
.0 Y .0 .0
.0 .0 .0 .0
«0 .0 .0 .0
.0 .G .0 L0

1 T (I

.0
.40
.0
.0
.0
.0
.0
»0
«1

1

.0
0
.0
.0
.0
0
.0
.0

2.58
89.10
4.88
1.49
12.08
10
219

.D
.0
.0
.0
.0
.0
+ 0
-0
.1

ha.
mm .

thousand cu.n.
SW. nm./sec:

hours.
hours.

FROM SBTART OF RUNOFF

0
O
-0
.0
.0
.0
.0
.0

kxkkEhkkk

.0
.0
.0
.0
0
L0
.0
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* HYDROLOGTI C AL SYSTEMS :
? :*************************************t****t******ﬂ*k*:
: . .

* PROGRAM - WASEED :

E 3

* WATERSHED MODELLING :

*
- * PROGRAM.TO DETERMINE RUNOFF HYDROGRAPHS :
E * AND SERDIMENTGRAPHS FOR SMALL CATCHMENTS b
) :***‘k**‘******‘*****‘k'!'i;**‘***‘k‘****************************:

- COMPANY DOING ANALYSIS : SR
; ENGINEER : PEK
; DATE : 24 -MAR- 95

CLTENT :

PROJECT DESCRIPTION :  BARITE EILL

MAJCOR WBTERSHED NAME :  RECLAIMED HEAP

THE INPUT DATA FILE IS :BARITELA. I

THE PLOOD HYDROGRAPH AND SEDIMENTGRAPH IS NOT STORED

AT RS E SR S L R R AL E F AR R LR R A R T SRS R TR R TR T EREE R YRR

WATEESHED CONDITIONS AT RECLAIMED HEAP

R A RS AR E S AT R AR S LSRR R A SRS A R LR SR AR EEREREEEFEFEEEEESE TR ST EE R

GLOBAL PARAMETERS

e A A e e B e b ae e e

BAINFALL (rom. } : 203.20

INITIAL ABSTRACTICN {mm. ) : .00
~- will default to the 8C8 method

TIME IRCREMENT OF EYDROGRAPH FROM START OF RUNOFY : 17

RATNFALL DISTRIRUTION SELECTED :SC8 TYPE 2 CURVE

C 3l
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SUBWATERSHED CORDITIONS AT SUB-1

X R T EEASE SRR F SR EALERSS SR RS S AR R LR SETREEFEFLEEFLIEFLELIELEEEETEEEELE XE Y

RAINFALL PARAMETERDS

5C8 CURVE HUMBER
UNIT HYDROGRAPH SELECTED

MAPF PARAMETERS

o  fm W e e et W e

AREA {ha.
HYDRAULIC LENGTH {m
PERCENT FOREST (%
PERCENT AGRICULTURE (%
PERCENT GRASSLAND (%
OVERLAND FLOW SLOPE (%
CHANNEL SLOPE (%
CHANNEL LENGTE FROM SUBWATERSHED (m
TYPE OF CHANNEL FROM SUBWATERSHED

CORRECTION FACTOR FOR IMPERVIOUS AREA =

. .
P N S RN -

CCRRECTION FACTCOR FOR CHANNEL IMPROVEMENTS :

AREAL REDUCTION FACTCR

SEDIMENT PARAMETERS

8GC.60
HAANS

1.49
120,38
L00
.0
.00
2.90
33.313
: 41.15
;AN UNLINED CHANNEL
: 1.00
1.00
1.00



§ EEARXE LK KA STORM HYDROGRAPH GENERATED FROM START OF RAINFALL Ahrkh kR hkE
1

TIME * 0.0 0.1 0.2 0.3 g.4 0.5 g.6 6.7 7.8 .3 -
R R R R X R AR R R R R R R R R R R T R L R R g g o P A R S R R AT

0 * .0 .0 .0 .0 L0 .0 .0 .0 .0 .0

1.0 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0

2.0 % 0 .0 .0 .0 .0 .0 .0 .G .0 ¢

g 3.0 * .0 .0 .0 .0 0 .0 .0 .0 .0 0

' 4.0 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0

y 5.0 * .0 .0 .0 0 e .0 .0 .0 .0 .0

6.0 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0

7.0 * .0 .0 .0 .0 L0 .0 0 .0 .0 L0

8.0 * .0 .0 .0 0 .0 A 0 0 .0 .0

9.0 * .0 .0 .0 .0 .0 .0 . .0 .0 .0

10.0 # .0 .0 .0 .0 .0 .0 .0 0 .0 .0

11.0 # .0 .0 .0 .1 .1 .1 -1 3 & .6

. 12.0 * .7 .3 1 1 .1 .1 .1 .1 1 .1

13.0 * .1 .1 .1 .1 .1 .4 .1 1 .1 LD

14.0 * .0 .0 0 .0 .0 .0 .0 0 .0 L0

15.0 * .0 e .G L0 .0 0 -0 .0 .0 .0

16.0 * 0 .0 .G .0 .0 .0 .0 .0 .0 .0

17.0 * .G .0 L0 .0 O .0 .0 .0 .0 0

18.0 * .0 .0 .0 .0 L0 .0 .0 0 .0 0

19.0 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0

20,0 % .0 .0 .0 L0 0 .0 .0 .0 .0 .0
21.0 * e -0 : "

12 .23 mm.
.00 hours.
.05 hours.
146 .46 THITE .
2.18 thousand cu.m.
cu. m./sec.
12.05 hours.

INITIAL ABSTRACTION _

ROUTED FLOW TIME FROM THE SUBWATERSHED
TIME TC PEAK OF UNIT HYDROGRAPH

THE DEPTH OF WATER ON WATERSHED

- VOLUME OF RUNOFFP

PEAR. RUNCFF RATE

TIME TO PEAK RUNOFT

[}

(13}

B OH I
~1
53]

THERE IS NO SEDIMENT CONTAINED IN THE STORM RUNOFF FROM THIS WATERSHED

b e L e el e e = e i i el S R e e e - s B e e ey oo e el i el
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F | SUBWATERSHED CONDITIONS AT SUB-Z

(R AR RS A RIS AL A SRS R SRS RS eIl RS R e e R LT T

? RAINFALL PARAMETERS
; SC§ CURVE NUMBER . B0.60
5 UNIT HYDROGRAPH SELECTED . HABNS

MAP PARAMETERS

AREA - (ha.) 77
5 HYDRAULIC LENGTH (fa.) 155.44
: DERCENT FOREST (%) .00
PERCENT AGRICULTURE ‘%) : .00
PERCENT GRASSLAND (%) : .00
CVERLAND FLOW SLOPE (%) : 3.50
CHANNEL SLOPE (%) 2.75
CHANNEL LENGTH FROM SUBWATERSHED  (m.) : 121.91
TYPE OF CHANNEL FROM SUBWATERSHED :AN UNLINED CHANNEL
CORRECTION FACTOR FOR IMPERVIOUS AREA : 1.00
CORRECTION FACTOR FOR CHANNEL IMPROVEMENTS : 1.00
AREAL REDUCTION FACTOR : 1.00

SEDIMENT PARAMETERS



Fohokdkode s Ak STORM HYDROGRAPH GENERATED FROM START OF RAINFALL

LR R LA RS

0.9

CTOCOWOoOOOOoOOCO oo

TIME * 0.0 0.1 6.2 0.3 0.4 0.5 0.6 0.7 0.8
*************************#****************-!.'*****‘k*’*‘***‘k*********************
O .0 .0 L3 .0 g .0 L0 .0 .G

1.0 * .0 L0 .G .G .G .0 .0 L LG
2.0 * L0 .0 .0 L0 0 e .Q O .0
3.0 * .0 .0 .0 .0 .0 o .0 .0 .0
4.0 * .0 L0 .0 .0 LG .0 .G L0 LD
5.0 * . .0 .0 LG .G L0 L0 LB L0 L0
6.0 * .0 LG .0 .G .0 .0 .0 L0 .0
7.0 F .0 ] .0 .0 .G i .0 .0 G
8.0 * LG A B .0 .0 .0 . Q .0 -G
8.0 * .0 .0 L0 .0 .G .0 .Q LG .0
4.0 * .qQ L0 .G LG L0 .G .0 0 .G
11..0 * .0 .0 B LB .0 L .1 .2 .2
12.0 * .4 .1 .0 .D L0 .D .0 . L0
3.0 .0 G L0 .0 .0 .0 .0 .G .0
4.0 * .0 .0 L0 L0 LG .G .0 g L0
i5.6 * .0 .0 Lo -G .0 L0 .0 .0 )
6.0 * . 0 .Q .G O

INITIAL ABSTRACTION = 12.23 M .

ROUTED FLOW TIME FROM THE SUBWATERSHED = . 80 hourg.

TIME TCO PEAK OF UNIT HYUDROGEADH ' = T 05 hours.

THE DEPTH QF WATER CN WATERSHED = 146 .48 e

VOLUME OF RUNOFE = 1.13 thougand cu.m.
PEAK RUNOQFF RATE = .38 cu. m./sec.
TIME TQ PEAK RUNOFE = 12.05 hours.

B e T T e e e L L T & Lk T T o e P

C 40
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SUBWATERSHED CONDITIONE AT SUB-3

Thhkhkhkdrdbdhdhdd bbb hdbdhddrbbrbddbdbbddrdbbdidbd it ibkd kot dhrhn

RAINFALL DARAMETERS

5C8 CURVE NUMRER ¢ 82.80

ﬁ UNIT HYDROGRAPH SELECTED 1 HAANS

I
MAP PARMMETERS
AREA {ha.) .34
HYDRAULIC LENGTH {m.} 17¢.68
PERCENT FOREST (%} : .aao
PERCENT AGRICULTURE (%) : .60
PERCENT GRASSLAND : (%) : .00
OVERLAND FLOW SLOPE {%) 8.3¢6
CHANNEL SLOPE (%) 2.75°
CHANNEL LENGTH FROM SUBWATERSHED (m.} : 121.91
TYPE OF CHANNEL FROM SUBWATERSHED ¢AN UNLINED CHANNEL
CORRECTION FACTOR FOR IMPERVIQUS AREA : 1.00
CORRECTION FACTOR FOR CHANNEL IMPROVEMENTS : 1.00
AREAL REDUCTION FACTOR : 1.00
SEDIMENT PARAMETERS
THERE I8 NO SEDIMENT DATA FOR THIS SUBWATERSHED

C A
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T

ok ke kok ek ok ok & STORM HYDROGRAPH CENERATED FROM START OF RAINFALL

PR R T TR &

0.9

CGOMNOOOCODO OO0 O OO

TIME * 0.0 6.1 0.2 0.3 0.4 5.5 0.8 g.7 ¢.8
EX S R EETE LR R R R R R R R R R R R R TR R R R R R I T g S R
L0 % ! e .G e L0 .0 .0 .0 .0

1.0 % 0 .0 .0 .0 .0 LD .0 .0 .0
2.0 % O .0 .0 L0 .0 O .0 .D .Q
3.0 * .0 .G .9 .0 .0 .G L0 .0 L0
4,0 * .0 .a .0 .0 O L0 .0 .0 .0
5.0 * .0 R L0 .0 .G L0 L0 .0 .0
g£.0 * .0 .0 LG .0 ¢ .0 .0 .0 .0
7.0 * .0 L0 .0 .G L0 .4 L0 .0 .0
B.G % .Q .0 G .0 .0 O .0 .0 .0
5.0 * .0 .0 L0 .0 L0 L0 .G .0 L0
10.0 * .0 Lo L0 .G .0 .0 e .0 0
11.¢ * .Q .0 L0 .a .0 .0 O L1 L1
12.0 + .2 .1 0 .0 L0 .0 .0 .G 0O
13,40 * .0 .0 L0 .0 .0 .0 L0 .0 .0
THITIAL ARSTRACTION = 10.55 mitt .

ROUTED FLOW TIME FROM THEE SUBWATERSHED = .00 hours.

TIME TC PEAX OF UNIT HYDROGRAPH = .05 hours.

THE DEPTH OF WATER ON WATERSHED = 153.140 T .

VOLUME OF RUNCEF a .B2 thousand cu.m.
PEAX RUNOFF RATE = @ 18 cu. m./sec.
TIME TOD PEAK RUNGCFF = 12.05% hours.

CuL
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" | SUBWATERSHED CONDITIONS AT SUB-4

i IS SRS R EEEAE SRS RS EESESEEERERE LSS IR LSRR N E R LR IR R R R AL SR LR

5 RAINFALL PARAMETERS
j SC8 CURVE NUMBER ‘ : 82,80
: UNIT HYDROGRAPH SELECTED :  HAANS

MAF PARAMETERS

ARER {ha.) : .37
HYDRAULIC LENGTH {m.} : 175.25
PERCENT FOREST (%3 T ' .00
PERCENT AGRICULTURE (%) T Lo
PERCENT GRASSLAND (%) : .00
OVERLAND FLOW SLOPE (%) : 5.45
CHANNEL SLOPE (%) 2.680
CHANNEL LENGTH FROM SUBWATERSHED {m.) : 304.79
TYPE OF CHANNEL FROM SUBWATERSHED tAN UNLINED CHANNEL
CORRECTION FACTOR FOR IMPERVIQUS AREAZ : 1.G0
CORRECTION FACTOR FOR CHANNEL IMPROVEMENTS : i.060
AREAL REDUCTION FACTOR : 1.00

SEDIMENT PARAMETERS

THERE 15 NO SEDIMENT DATA FOR THIS SUBWATERSHED

e O TS T T N RS NS T T N N T T N T S S N T S e e S N s s I RS R ST RS S SN S RS SR T O m s s

C 4%



§: kkokk ok ok kb STORM HYDROGRAPH GENERATED FROM START OF RAINFALL FE Ak ko ok ok

TIME * 0.0 6.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.8
IEEEETES AL A LSS S LR A S SRR EASEE SRR AR RE LR R EEREEEEERE R EREEESE EEELEEERER TR LS L5 E L EETE L

VR .0 0 .0 .0 .0 .0 .0 0 .0 .0

1.0 * .0 0 .0 .0 0 .0 .0 .0 0 .0

2.0 * 0 .0 .0 .0 .0 .0 D .0 0 .0

3.0 % D .0 O 0 .0 0 0 0 .0 .0

4.0 * .0 0 .0 .0 e .0 .G .0 .0 .0

’ 5.0 * .0 .0 .0 .0 .0 .0 .0 .0 .0 0
f 6.0 * .0 .0 .0 .0 .0 .0 .0 .0 0 .0
é 7.0 % .0 A s .Q .G .0 .0 .0 0 0
8.0 * .0 0 .0 0 .0 .0 .0 0 .0 .0

5.0 * .0 .0 .0 0 .0 .0 .0 .0 .0 .0

: 10.0 * .0 0 .0 .0 .0 .0 .0 .0 0 0
11.0 * .0 0 .0 .0 .0 .0 .0 1 1 .2

> 12.0 * .2 1 0 0 .0 .0 0 0 .0 0
13.0 * .0 .0 .0 0 .0 .0 0 .0 .0 .0

10.585 mm .
05 hours.
.05 hours.
153.1% T .
.87 thougand cu.m.
.19 cu. m./sec.
12.058 hours.

INITIAL ABSTRACTION

ROUTED FLOW TIME FROM THE SUBWATERSHED
TIME TG PEAK OF UNIT HYDROGRAPH

THE DERTH OF WATER ON WATERSHED

VOLIUME OF RUNOFF

PEAK RUNOFF RATE

TIME TO PEAK RUNOFE

4 B 4 85 4 4

THERE IS NO SEDIMENT CONTAINED IN THE STORM RUNOEF FROM THIS WATERSHED

N E TN O I I N N N E e O T S N L F SN e rF I O T T N RS RN T N I A T RN L MO Rs N T e m e
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? SUBWATERSEED CONDITIONS AT SURBR-5

RS SR EEESESEEEEEEARELEEEEEREEEREEESE R EREEEEIRZ L IR I IR TR PR LR

RAINFALL PARAMETERS
_ 8C8 CURVE NUMBER : 82.80
b UNIT HYDROGRAPH SELECTED :  HAANS

MAP DARAMMETERS

AREA {(ha.} .49
HYDRATLIC LENGTH {m.} 218.45
PERCENT FOREST (%) H .00
PERCENT AGRICULTUNE %) : L G0
PERCENT GRASSLAND (%) : .00
OVERLAND PLOW SLOPE (%) 8.40
CHANNEL SILOFE {%) H 1.43
CHANNEL LENGTH FROM SUBWATERSHED {m.} H 1806 .87
TYPE COF CHANNEL FROM SUBWATERSHED ;AN UNLINED CHANNEL
CORRECTION FACTOR FOR IMBERVIOUS AREA : 1.060
CORRECTION FACTOR FOR CHANNEL IMPROVEMENTS 1.00
AREAL REDICTION FACTOR : 1.00

SEDIMENT PARAMETERS

C U5
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TIME * 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 G.8 6.9
,": PR RS TR ST LA EEAL A SRS LSS &R R LR RS E LS L EREEFEEEEEEEELAEREE B EEE T EIE LA FUERE R EE X E TR TR
Lo .0 .0 .0 .0 .0 .0 0 .0 .0
1.0 = N, LB .0 LG .0 ¢ L0 .0 Y .4
3 2.0 * L0 L0 O .0 .0 ) .4 .0 .0 G
b 3.0 * L0 O .0 .0 .Q L0 O .0 .G .Q
4.0 * .0 .0 L0 .0 .0 .0 .0 .0 .Q .0
5 5.0 + .0 Ny L0 .G .0 .G .0 .0 O .G
g 6.0 * Y LG LD .0 Y N .0 L0 Y L4
7.3 * .0 .0 LG .0 .0 -0 L0 LB .4 LG
8.0 # .0 L LG .0 O .G LG LG .0 G
9.0 * .G .0 .0 LG .0 .0 N .0 .Q L0
10.0 * .G O LG L0 -Q -0 LG .0 .0 .0
11.0 * .G L L0 .G .0 .0 .6 .1 L2 L2
12.0 * L3 .1 .0 G . G .0 .0 Y O .0
13.0 * .0 .0 .0 e .0 1) 8 .0 L0 .0
14.0 * .0
INITIAL ARSTRACTION = 10.55 M.
ROUTED FLOW TIME FROM THE SUBWATERSHED = Q0 hours.
TIME TO PRAK OF UNIT HYDROGRAPH = .45 hours.
THE DEPTH OF WATER ON WATERSHED = 153.10 mm.
VOLUME OF RUNOFFE = = 75 thougand cu.m.
PEAK RUNOFF RATE = .26  cu. m./sec.
TIME TO PEAK RUNOFF = 12.05 hours.

C Hb
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" SUBWATERSHED CONDITIONS AT SUB-6
' ?c-k-h-*‘A’*****:&t*‘ki***i**#i’*i**k‘k**#**t**********‘k*****************_*k

RATRFATL, PARAMETERS

5C8 CURVE NUMBER o 82.840
UNIT HYDROGRAPH SELECTED :  HAANS

MAP PARAMETERS

AREA {ha.) .41
HYDRAULIC LENGTH {m.} 148.74
PERCENT FOREST (%) : .00
PERCENT AGRICULTURE (%) ; .00
PERCENT CRASSLAND (%) : .00
OVERLAND FLOW SLOPE (%) 104600
CHANNEL SLOPE (%) .01
CHANNEL LENGTH FROM SUBWATERSHED {(m.) : .00
TYPE OF CHANNEL FROM SUBWATERSHED :AN UNLINED CHANNEL
CORRECTION FACTOR FOR IMPERVIOUS AREA : 1.00
CORRECTION FACTOR FOR CHANNEI, JMPROVEMENTS 1.00
AREAL REDUCTION FACTOR : 1.00
SEDIMENT PARAMETERS

THERE IS NO SEDIMENT DATA FOR THIS SUBWATERSEED



kkErkkkxek STORM HYDROGRAPH GENERATED FROM START OF RAINFALL
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Lo S T s T e O Y o S e Y oo A S o e T e o

TIME * 0.0 0.1 0.2 0.3 0.4 4.5 0.6 0.7 9.8
I R R R e E R EE R A R A AR A EE L E LA X R E R R EE R SRR EEE S T R I P T O
O O* L0 .0 Ny .G LG b} i .Q .0

1.0 % L0 .0 L0 .0 .0 .0 L0 .0 .0
2.0 % L0 .G LD .0 O .0 L0 .0 .0
3.0 * L0 .G .4 .G .0 .0 .0 LG .0
4.0 * R4 .G L0 .Q L0 g .0 LG .0
5.0 ¥ O .G L .G .0 .0 .0 .0 LG
.0 * L) LD .0 .0 .0 .0 .0 LU |
7.0 * LG .Q .G .0 .0 .0 L0 .0 .0
g§.0 * . .0 .0 e L0 .0 .0 .0 .0
9.0 * O LD L0 .0 D .0 .0 .0 O
10.0 * .0 .0 .0 .0 .0 L0 .0 Y .0
11.0 % 4] LG .Q .9 LQ .4Q .0 .1 L
iz2.0 * L2 L1 .0 s L0 .0 .9 L0 .0
13.0 * 0 .0 L0 L0 .0 .0 .0 .0 LG
INITIAL ABSTRACTION e 10.585 O

ROUTED FLOW TIME FROM THE SUBWATERSHER = oo hours.

TIME TO PERK OF UNIT HYDROGRAPH = .05 hours.

THE DEPTH CF WATER ON WATERSHED = 153.10 mm.

VOLUME OF RUNCEFF = .63 thousand cu.m,
PEAK RUNOFF RATE .22 cu. m./gec.
TIME TO PEAK RUNOFF = 12.05% hcurs.

C 4¥
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SUBWATERSHED CONDITIONS AT SUR-7

LA X2 A R R A S AR R R A ARt A AR RS R AT A LS LR LT ELERERFE EE T E TR TSy ]

RAINFALL PARAMETERS

SCS CURVE NUMBER
UNIT HYDROGRAPH SELECTED

MAP PARAMETERS

AREA {ha.
HYDRAULIC LENGTH {m
PERCENT FOREST {%
PERCENT AGRICULTURE (%
PERCENT GRASSLAND (%
OVERLAND FLOW SLOPE (%
CHANNEL SLOPE (%
CHANNEL LENGTH FROM SUBWATERSHED (m
TYPE OF CHANNEL FROM SUBWATERSHED

C 44

B2.80
HAANS

L4232
167.43
L G0
00
L 00
03
L0
ag

|3
o

AN UNLINED CHANNEL

CORRECTION FACTOR FOR IMPERVIOUS AREA 1.00
CORRECTION FACTOR FOR CHANNEL IMPROVEMENTS 1.00
AREAL, REDUCTICON FALTCR 1.00
SEDIMENT PARAMETERS

THERE IS NO SEDIMENT DATA FCR THIS SUBWATERSHED
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Lowan B W R an S a0 e Y S B o R oin Y v S e BE oo B o B0 o

TIME * 0.0 0.1 0.2 0.3 0.4 D.5 0.6 0.7 0.8
T EEE R R EE TS S LSS SR LR LR RS REEEEE SRS RS FEEEEES S SRS EREEEREREEEEETRFE T IS TR LL T T
Lo L0 .0 L0 .0 .0 .0 .0 .0 .0
1.0 % .0 .0 .0 L0 .0 .0 L0 .0 .0
2.0 % ) ¢ .0 .0 .0 .0 L0 .0 .0
3.0 * .0 .G L0 L0 ) .0 .0 .0 .0
4.0 * 0 .0 .0 .0 L0 .0 .0 .0 L0
5.0 # .0 .0 .0 L0 .0 .0 .0 .0 .0
6.0 * .0 e ¢ L0 .0 .0 Nt .0 .0
7.0 % ) o] .0 .0 .0 .0 .0 L0 s
8.0 * .0 LG .0 L0 .0 .G .0 .D .0
9.0 * .0 .0 .0 .0 .0 .0 L0 .0 .0
10.0 * .0 L0 .a .0 L0 .0 .0 .0 0
13.0 * L0 L0 L0 .0 L0 .G 0 L1 .1
12.0 % .2 .1 .0 .0 ¢ .0 .0 G .0
13.0 * i) .0 .0 0 .0 iRy .0 .0 .0
INITIAL ABSTRACTION = 10.55 st
ROUTED FLOW TIME FROM THE SUBWATERSHED = .00 hours.,
“TIME TO PEAK COF UNIT HYDROGRAPH = .05 hours.
THE DEPTH OF WATER ON WATERSHED = 153.10 mm.
VOLUME OF RUNOFF = .64 thousand cu.m.
PEAX RUNOFF RATE = - 22 cu. m./sec.
TIME TO PEAK RUNOFF = 12.05 hours.

THERE I& NO 3EDIMENT CONTAINED IN THE STORM RUNOFF FROM THIE WATERSHED
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ETORM HYDROGRAPH FOR WATERSHED RECLAIMED HEAP

TOTAL ARES OF THE WATERSHED = 4.25 ha.

THE DEPTH OF WATER ON WATERSHED w 145,80 mm.

VOLUME OF RUNODFF = 6.41 thousand cu.m.

PEAK RUNOFF RATE = 2.22 cu. m./seq,

TIME TO PEAK RUNOFE = 12.058 hours.

TIME INCREMENT OF NEW HYDROGRAPRH = 17 hours.

NUMBEER OF RUNOFRF VALUES = 128

ke kdokw STORM HYDROGRADPH CGENERATED FROM S8TART OF RINOPE

G L0 L0 O .0 .0 .a .0 L0
0 L0 LG .G .0 O L0 LG L0
0 .0 .G .G .0 .Q O ) i
@] .0 .G .9 .0 .1 .1 .1 .1
L L .1 .2 L2 .4 1.2 1.8 2.2
2 .2 L2 L2 L2 .2 .2 .2 .2
1 .1 .1 .1 1 .1 . .1 L
i .1 1 . i L1 .1 1 .1 .1
L .1 L .1 . L 1 | .0 .0
¥ L0 L0 .0 LG oo .Q D .0
8] .0 ¢ LD O .G .0 .0 L0
G L0 L0 L0 LG .G .4 .0 .0
4] LG LG , O L0 LG .0 s
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* *
* HYDROLOGI CAL SYSTEMS *
:*************t*************k********k****************:
* *
* PROGEAM - WASHED *
* *
* WATERSHED MODELLING *
% *
* PROGRAM TO DETERMINE RUNOFEF HYDRCGRAPHS *
* AND SEDIMENTGRAPHS FOR SMALL, CATCHMENTS *
:*****************************************************:

COMPANY DOIRG ANALYSIS SRE

ENGINEER : PERK

DATE : 28~MAR-95

CLIENT H NEVADA GOLDFIELDS
PROJECT DESCRIPTION : BARITE HILL

MAJOR WATEHRSHED NAME : RECLAIMED HEAP

THE INPUT DATA PFILE IS tRBARITEZA T

THE FLOOD HYDROGRAPH AN SEDIMENTGRAPH IS5 NOT STORED

IR R R AR RS ERESEEEEEEERE L LSS EREEEEELEEEEEEEEEEENEEEREEEESEEEEE TS S

WATERSHED CONDITIONS AT RECLAIMED HEAP

IR RS L E R AR EERERSEERESARERESS R &S B EREEEEEER LR TR R TR EEFEEEETE T T

GLOBAL PARAMETERS

RAINFALL {mm.) : 203.20

INITIAL ABSTRACTION {rower ., : .00
-~ will default to the 8C8 method

TIME INCREMENT OF HYDROGCRATE FROM START OF RUNOFF .10

RAINFALL DISTRIBUTION SELECTED :8CE TYPE 2 CURVE

Runote Wyarearcphs
VOO0 ~yw - R4 we Sroom (8")
on uaa&ﬂked beay Zuifar @

C%cod AChtn Couel )

]

CNfur + 200
s

CM 2lnge = E3.

CH2
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SUBWATERSHED CONDITIONS AT SUB-8

RS AR E R LSS A S SRR SEERELENE LSS SR T RE R B R EETETFRL LT R T L T R LR

RAINFALL PARDMETERS

£C8 CURVE NUMBER : B2.89
UNIT HYDROGRAPH SELECTED :  HAANS

MAP PARAMETERS

N e

AREA (ha.) .22
HYDRAULIC LENGTH (.} 102.190
PERCENT PFOREST (%) LG0
PERCENT AGRICULTURE (%) .00
FERCENT GRASSLAND (%) .00
OVERLAND FLOW SLOPE (%) 16.91
CHANNEL SLOPE (%) .01
CHANNEL LENGTH FROM SUBWATERSHED {m.} : .06
TYPE OF CHANNEL FROM SUBWATERSHED : AN UNLINED CHANNEL
CORRECTION FACTOR FOR IMPERVIOUS AREA - s 1.006
CORRECTICN FAUTOR FPOR CHANNEL IMPROVEMENTS 1.00
AREAL REDUCTION FACTOR _ : 1.00

SEDIMENT PARAMETERS

o e TR b v e e oy AR bk W el e

55
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9.9

HOOOOooO OO oo

TIME * 8.0 0.1 0.2 0.3 0.4 ¢.5 0.6 0.7 .G.8
TR A X RS - I P R A I R T R R R R R R PR R T T A T TR T S T N - T SRR R T N I
L0 ¥ R .Q .G .0 .Q A .0 B, .0

1.0 *® .0 .0 ¢ .0 .0 L0 O e L0
2.0 =% ) | .G .0 LB D .G .0 L0
3.6 * .0 .0 LG 4 .0 .0 .Q .G .0
4.0 * O .0 .0 LG .Q .0 .a .G .0
5.0 = .0 .0 .0 .0 .0 .0 .0 .0 .0
6.0 % .Q 4 .0 .0 .0 .0 .0 .0 NS
T.0 F | .Q .0 B .0 .0 O LD L0
5.0 * .0 L0 R L .G .0 0 L4 .Q
9.0 * .0 .0 .0 .0 RES] .0 .0 LG .0
10.0 * .0 .0 O .0 .0 LG ) L0 .0
11.0 % L .0 O N, .G .0 .0 L L1
i2.0 * L1 L0 .G M) .0 0 .0 e

INITIAL ABSTHACTION = 10.55 T .

ROUTED FLOW TIME FROM THE SUBWATERSHED = oo hours.

TIME TO PEAK OF UNIT HYDROGRAFH = .05 hours.

THE DEPTH OF WATER ON WATERSHED = 153,10 TR .

VOLUME OF RUNOFF e 34 thousand cu.m.
PEAX RUNOFF RATE = 12 cu. m./aec.
TIME TO PEAK RUNOPY = 13.05 hoursg.

THERE IS8 NO SEDIMENT CONTAINED IN THE STORM RUNCFF FROM THIS WATERSHED

CH4
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g SUBWATERSHED CONDITIONS AT SUB-9
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, RAINFALL PARAMETERS
) SCS CURVE NUMBER . B2.80
: UNIT HYDROGRAPH SELECTED . HAMNS

MAP PARAMETERS

AREA {(h

a.) .18
5 HYDRAULIC LENGTH {m.} 114 .28
| PERCENT FOREST %) : .00
PERCENT AGRICULTURE (%) : .00
PERCENT GRASSLAND (%) : .00
OVERIAND FLOW SLOPE (%) 11.47
CHENNEL SLOPE {%) 4.44
CHANNEL LENGTH FROM SUBWATERSHED fm.) : Ty.24
TYPE OF CHANNEL FROM SUBWATERIHED ;BN UNLINED CHANNEL
CORRECTION FACTOR FOR IMPERVIOUS AREA : 1.00
CORRECTION FACTOR FOR CHANNEL: IMPROVEMENTS 1.00
AREAL REDUCTION FACTOR ' : 1.00
SEDIMENT PARAMETERERS
THERE IS NO SEDIMENT DATA FOR THIS SURWATERSHED
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kEkxxxikxx  STORM HYDROGRAPH GENERATED FROM STBRT OF RAINFALL  kxkkksrrsbix

TIME * 0.0 - 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.%
? E I A R o R R R e e R R AR R I I T R I Tl I R R T A R L T Y Y e L A
k .0 * .0 L0 .0 .0 .0 e .0 .0 .0 )
1.0 * L0 .0 .0 .0 .0 L0 .0 .0 .0 )
7 2.0 *% .0 .0 .0 L0 .0 L0 e ) e 0
: 3.0 * e .0 L0 .0 .0 .0 .G .0 e 0
4.0 * L0 .0 .0 .0 L0 .0 .0 .0 .0 0
. 5.0 % .G .0 .0 .0 .G .0 .G .0 .0 0
7 6.0 * L0 N L0 .0 .0 .0 .0 .0 .0 0
7.0 % L0 .0 . 0 .0 .0 .0 .0 .0 .0 G
8.0 * 0" .0 L0 .0 .0 .0 .0 .0 .0 0
5.0 * .0 L0 .G .0 .0 .0 .0 e .0 0
10.0 * .0 .0 .0 .0 L0 .0 LG .0 L0 0
11.0 * L0 .Q .G .0 .G LG .G .0 i 1

12.0 * .1

10.55 mom.
.00 hours.
.05 houre.
mm.
.28 thousand cu.m.
.08 cu. o, /sec.
12,05 hours.

INITIAL ABSTRACTION

ROUTED FLOW TIME FROM THE SUBWATERSHED
TIME TO PBAX OF UNIT RYDRCGRAPH

THE DEPTH OF WATER ON WATERSHED
VOLUME QF RUNCFF

PEAK RUNCFP RATE

TIME TQ PEAK RUNOFF

L | IS | I T
e
LA
T3]
[
o

b e e T e wm T DN e T T e I vk TD MDD o T D b ot I m o T I I T IS e T T T TTI 2 M T OMME I e ot mmomm pes oo e mm i o sk mel omm g e e e oo
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I EEEFEEERE TS EEETE EEE SRR ELESEETEEEREFEFEEEEFEEE TSR L EXEEEEEETER L L LT T
E SUBWATERSHED CONDITIONS AT SUB-9A '
FER A EEX RS R L ER S TR LR e R R LR PR LR EREE RS SRR ST XIS T XY
¢ RAINFALL PARAMETERS
. §C8 CURVE NUMBER ¢ 82.80
4 UNIT HYDROGRAPH SELECTED : HAANS
MAP PARAMETERS
AREBA (ha.) : 12
HYDRAULIC LENGTH _ {m.) : 80.77
PERCENT FOREST (%} : .00
PERCENT AGRICULTURE (%) : .00
PERCENT GRASSLAND (%) : .00
OVERLAND PLOW SLOPE _ (%) : 10.19
CHANNEL SLOPE (%) : 5.28
CHAWNEL LENGTH FROM SUBWATERSHED  (m.) : 176 .68
TYPE OF CHANNEL FROM SUBWATERSHED :AN UNLINED CHANNEL
CORRECTION FACTOR FOR IMPERVIOUS AREA : 1.00
CORRECTION FACTOR FOR CHANNEL IMPROVEMENTS : 1,00
AREAL, REDUCTION FACTOR : 1.00
SEDIMENT PARAMETERS
THERE IS NO SEDIMENT DATA FOR THIS SUBWATERSHED

o7
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STORM HYDROGRAPH GENERATED FROM START OF RAINFALL

LR E S R K L

TIME * 8.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
tE AR AR A SR LSS LERESARESESESEEERESEEEERE RS ESEE SRR ESEREEEEEEEREE SIS SR TR LT
0% .0 0 N¢ .0 .0 Y .0 .0 .0 .0
1.0 * .0 .0 .0 .0 .0 .0 .0 .0 L0 .0
2.0 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
3,0 * .0 .0 .0 .0 .0 .0 0 .0 .0 .0
4.0 * .G .0 .0 .0 0 .0 .0 .0 .0 .0
5.0 * .0 0 .0 L0 L0 .0 .0 e .0 0
6.0 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
7.0 * .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
8.0 x .0 .6 .0 .0 .0 .0 .0 .0 .0 .0
8.0 * .0 .0 .0 .0 .0 N .0 0 .G .0
10.0 ¥ .0 .0 .0 0 .0 .0 .0 .0 .0 .0
11.0 * .0 .0 0 L0 .0 .0 Ne .0 .0 1
12,0 * 1
INITIAL ABSTRACTION mm.

[
-]
o
i
tn

.00 hours.,
.05 hours.

153 .10 mo.

thousand cu.m.
085 C. m./sec.

12 .05 hours. '

ROUTER FLOW TIME FROM THE SUBWATERSHED
TIME TQ PEAK OF UNIT HYDROGREALAPH

THE DEPTH OF WATER ON WATERSHED

VOLUME OF RUNOFF

PEAK RUNCFF RATE

TIME TG PEAK RUNOFF

LI I I I |
'_Q
oo
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g SUBWATERSHED CONDITIONS AT BUB-10

X R R RN R ERRE S SR E T EREE R R TR R TR EE R TR SRR T EEE R LR L

% RAINFALL PARAMETERS

o S5C5 CURVE NUMBER . : 82.80Q
i UNIT HYDROGRAPH SELECTED :  HAANS

MAP PARMMETERS

AREA ' {ha.} : .23
HYDRAULIC LENGTH {m.} : 141.73
PERCENT FOREST (%) : .00
PERCENT AGRICULTURE (%) : .00
PERCENT GRASSLAND %) : .00
OVERLAND FLOW SLOPE (%) : 7.26
CHANNEL SLOPE {%) : 4.21
CHANNEL LENGTH FROM SUBWATERSHED (m.} . 228.59
TYPE OF CHANNEL FROM SUBWATERSHED +AN UNLINED CHANNEL
CORRECTION FACTCOR FOR IMPERVIOUS AREFA : 1.00
CORRECTION FACTOR FOR CHANNEL IMPROVEMENTS - 1.00
ARBAT, REDUCTION FACTOR : 1.00

SEDIMENT PARAMETERS

¢ 51
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Kk ERARENFE S5TORM HYDROGRAPH CGENERATED FROM START OF RAINFALL

TIME * 0.0 6.1 0.2 8.3 0.4 g.5 0.6 0.7 0.8 g.9
e R E R L e e E R E R LA L R E R R R E R R AR A AT I A AT R S U I AR A - R Y O
.a * LG LG O L0 .G ] .0 e .4Q .0

1.0 * .4 8 .0 L0 L0 .0 .0 .0 L0 .0
2.0 % .0 O .0 My .0 .0 .0 .0 .0 L0
3.0 % .0 .0 .0 LB L0 .0 .G LG .0 .4
4.0 * .0 .0 .0 .0 .0 .0 L0 .0 .G L4
5.0 * .Q . O W0 .0 .0 L0 . .G .8
6.0 * .a .G .0 O .0 8 L0 Y .0 Lo
7.0 0% .a L0 .0 O 0 L0 .0 .0 .0 .0
8.0 * .0 .0 A O ¢ .0 .0 L0 L0 L0
8.0 % .0 L .0 .0 LG .8 .0 . e .0
10.0 # .0 .4 .0 0 .0 .0 .G LG .Q 0
11.0 #* 00 .0 .0 My .0 . B .0 L1 .1 .1
12.45 * .1 Ny .4 .G LB O .0 .0 .0 O
INITTIAL BRBSTRACTION = 10.88 mm .

ROUTED FLOW TIME FROM THE SUBWATERSHED = .00 hours.

TIME TO PEAK OF UNIT HYDROGEAPH = .05 hours.

THE DEPTH OF WATER ON WATERSHED = i%3.10 mm.

VOLUME QF RUNQFF = .35 thousand cu.m,

PEAK RUNOFF RATE = 12 cu. . /ssC.

TIME TO PEARK RUNOFF = 12.08 - hours.

ClO
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SUBWATERSHED CONDITIONS AT SUB-11
R R R Y R R X e N S L A s A R AL

i RAITNFALL PARAMETERS
SCS8 CURVE NUMBER + B2.80
UNIT HYDROGGRAPE SELECTED : HAANS

MAP PARAMETERS

EREL {ha.} : .54
HYDRAULIC LENGTH (.} : 190.49
PERCENT FOREST (%) : .00
PERCENT AGRICULTURE (%) : .00
DERCENT GRASSLAND (%)} : .00
OVERLAND FLOW SLOPE (%) : 6.80
CHANNEL SLOPE (%} : .01
CHANNEL LENGTH FROM SUBWATERSHED (m.) : .00
TYPE OF CHANNEL FROM SURWATERSHED (AN UNLINED CHANNEL
CORRECTION FACTOR FOR IMPERVIOUS AREA ; 1.00
CORRECTION FACTOR FOR CHANNEL IMPROVEMENTS : 1.00
‘ARBEAL REDUCTION FACTOR : 1.06

SEDIMENT PARMMETERS

I T i N NP,
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STORM HYDROGRAPH GENERATED FRCM START OF RAINFALL

&

G.7 0.8

fron e £ o e o e S8 o K o S e Y e Y e o Y o
QQMNODTO OO0 0000

wmm.,
hours.
hours.
M.

thousand cu.m.

cu. m./sec.

khkkkExR L kA A

0.9

LQOoONOOoQOoOOOOCaO@

TIME * 0.0 6.1 0.2 2.3 0.4 0.5
P 2 A R e R g TR P T - D T T T R R I i S e e R O R 3
no* .0 .0 .G .0 .0 LG '
1.0 * .0 .G .0 .0 .0 N
2.0 * .0 .6 .0 .0 0 .0
3.0 * .0 .0 .0 .0 .0 s
4.0 % .0 .0 .0 .0 .0 L6
5.0 % .0 .0 .0 .0 .0 .0
£.0 * .0 ! .0 L0 ) .0
7.0 * .0 .0 .0 .0 .0 .0
8.0 * .0 .Q .0 L0 .0 LD
9.0 * .0 .G .G .0 .0 .0
10,0 * .G .0 e .0 .0 .0
11.0 * .G .0 L0 .0 .0 .0
12.0 * L3 .1 L0 .0 .G .0
13.0 *x .0 .0 .0 .0 .0 .0
14.0 * .0
INITIAL ABSTRACTION _ = 1.0
ROUTED FLOW TIME FROM THE SURWATERSHED =
TIME TO PEAK OF UNIT HYDROGRAPH = .
THE DEPTH OF WATER ON WATERSHED = 153,
VOLUME OF RUNOFF = *
PEAX RUNQOFF RATE =
TIME TO PEAK RUNOFF = 12

nours.

ClbZ
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2 SUBWATERSHED CONDITIONS AT SUB-12

I E TR LS A EEELEFEELXELTEESTEEF LTS SEETEEEETESEELEFEEEEFLELEFEREEEEEEEEERE L ETEX]

RAINFALL PARAMETERS

3Cs CURVE HUMBER ¢+ 82,80
UNIT HYDROGRAPH SELECTED 1 HARNS

MAP PARAMETERS

ARER (ha.} .65
HYDRAULIC LENGTH {m. ] 281.9%
3 PERCENT FOREST (%) : .00
- FERCENT AGRICULTURE (%} : .00
FERCENT GRASSLAND (%) : .00
OVERLAND FLOW SLOPE (%} 6.81
CHANNEL SLOFE (%) 1.75
CHANNEL LENGTH FROM SURWATERSHED {m. ) : 160.01
TYPE OF CHANNEL FROM SUBWATERSHED :AN UNLINED CHANNEL
CORRECTION FACTOR FOR IMPERVIOUS AREA : 1.00
CORRECTION FACTOR FOR CHANKEL IMPROVEMENTS 1.60
AREAL REDUCTION FACTOR : 1.00
SEDIMENT PARAMETERS &
THERE IS NC SEDIMENT DATA FOR THIS SUBRWATERSHED

Cl?



*hkkkkkkkk - STORM HYDROGRAPH GENERATED FROM START OF RAINFALL RAFEAFRLETEAL

TIME * 0.0 0.1 0.2 6.3 0.4 0.5 0.6 0.7 0.8 0.9

5\? *-x*-k***'k*****f‘k*i—****************i-ﬁ'*-\k-k-ﬁ:*-ﬁn**1\'*********-i-**********k********—k*i
& L0 .0 .0 .0 .0 .0 .0 ¢ .0 0 .0
1.0 * .0 .G .G .0 .0 .0 .0 .0 0 0
2 2.0 * 0 .G G .G .G .0 .0 .0 .0 o
f 3.0 0% .0 .0 .0 .0 .0 .0 L0 .0 O 0
4.0 * .0 .0 0 .0 .0 .0 0 .0 .0 0
5.0 * .0 .0 0 .0 .0 0 .0 .0 .0 0
6.0 * .0 L0 .0 .0 .0 .0 .0 .0 .0 0
7.0 % .0 .0 .0 .0 .0 .0 .0 0 .0 0
8.0 % .0 0 .0 .0 .0 .0 .0 .0 .0 U
9.0 * .0 .0 .0 .0 .0 .0 .0 .0 .0 0
10.0 * .0 .0 0 .0 .0 ¢ L0 .0 .0 Q
11.0 * G .0 .0 L0 .0 .1 | .2 2 3
: 12.0 * .3 .1 .0 .0 .0 .0 .0 0 .0 0
13.0 * .0 .0 .0 0 .0 0 .0 0 .0 ¢
4.0 * .Q Q 0 .0 ¢ .0 .0 .0
INITIAL ABSTRACTION 10.55  mm.

G0 hours.
.05 hours.
153.1¢0 wmm.
~.99 thousand cu.m.
.34 cu. m./sec.
12.05 hours.

ROUTED PFLOW TIME FROM THE SUBWATERSHED
TIME TO PEAK OF UNIT HYDROGRAPE

THE DEPTH OF WATER ON WATERSHED

VOLUME OF RUNCFF

PEAK RUNOFF RATE

TIME TCO PBEAK RUNOFP

BoH B BB R

Clo4
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t*****r**t*****tfi************t********************************£¥
SUBWATERSHED CONDITIONS AT SUB-13

**'k*‘k*******‘k*k****-,':*****i’**'ﬁ:**********‘k**********w**************

RAINFALL PARAMETERS

e e T M mE e e e e e e e s e e =

SCS8 CURVE NUMBER o 82,830
UNIT HYDROGRAPH SELECTED :  HAANS

MAP PARAMETERS

— e e e N

AREA {ha.) : .26
HYDRAIJLIC LENGTH {m.) : 124.96
PERCENT FOREST (%) .00
PERCENT AGRICULTURE (%) : Rle
PERCENT GRASSLAND (%) : . DO
OVERLAND FLOW SLOPE {%) : B.89
CHANNEL SLOPE {%) 2.88
CHANNEL LENGTH FROM SUBWATERSHED {m.) 411 .46
TYPE OF CHANNEL FROM SUBWATERSHED (AN UNLINED CHANWEL
CORRECTION FACTOR FOR IMPERVIOUS AREA : 1.00
CORRECTION FACTOR FOR CHANNEL IMPROVEMENTS 1.00
AREAL REDUCTION FACTOR : 1. 00

SEDIMENT PARAMETERS

CLb



HE kA kAR hk STORM HYDROGRAPH GENERATED FROM START OF RAINFALL

TIME * 0.0 0.1 0.2 4.3 0.4

LR A E RS X N

0.5 Q.6 .7 0.8 G.9

P R R R R R R R I R R R T R R R R R S R )

L0 0 ) L0 .0 .0 .0 .0 .0 L0 .0
1.¢ * 4] .0 .0 .0 .0 .0 .0 .G .G -0
2.0 % 0 .0 L0 0 .0 .0 L0 0 L0 .0
3.0 # o .0 0 LG .0 .0 .0 .0 .0 .0
4.0 * 0 .0 .0 .0 .0 .0 .0 N3 .0 .0
5.0 % o .0 .0 O .6 .0 .0 .0 .0 .0
6.0 * 0 .0 ! .0 .0 .0 .0 .0 L0 .0
7.0 * o .0 .0 Nt .0 .0 .0 .0 .0 .0
8.0 * 0 .0 .0 .0 .0 .0 .0 .0 .0 .0
9.0 * 0 .0 .0 .0 .0 .0 .G L0 D .0
10.0 * 0 .0 .0 .0 .0 .0 .G L0 .0 e
11.0 * D .0 .0 .0 .0 .0 .0 L1 L1 L1
12.0 * 1 .8 .0 L0 L0 .0 .0 .0 .0 .0
13.0 * 0 L0 .0 .0

INITIAL ABSTRACTION = 10.55 mm.

ROUTED FLOW TIME FROM THE SUBWATERSHED = .05 hours.

TIME TO PEAK OF UNIT HYDROGRAPH = .05 hours.

THE DEPTH OF WATER ON WATERSHED = 153,10 .

VOLUME OF RUONDRE - .40 thousand cu.m.

FEAK RUNOFEF RATE T.14 cu. m./sec,

TIME 70O PEAX RUNQOFF 12.05 hours.

Clb
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SUBWATERSHED CONDITIONS AT SUB-14

X R A E LR R RS R E R R R TS SRR R R EEEE R L N TR e R TR

RAINFALL PARAMETERS

SC8 CURVE NUMBER
UNIT HYDROGRAPH SELECTED

MAP PARAMETERS

ARER {ha.
HYDRAULIC LENGTH {m
PERCENT FOREST. {
PERCENT AGRICULTURE {
PERCENT GRASSLAND {
OVERLAND FLOW SLOPE {
CHANNEL SLOPE {
CHANNEL LENGTH FROM SUBWATERSHED {m.
TYPE OF CHANNEL FROM SUBWATERSHED

CORRECTION FACTOR FCR IMPERVIQUS AREA

CORRECTION FACTOR FOR CHANNEL IMPROVEMENTS

AREAL REDUCTION FACTOR

SEDIMENT PARAMETERS

Clo!

BZ.80
HAANS

. .38
164.58
.00

.00

.00

6.38
2.53
505, 94

AN UNLINED

1.00
1.00
1.60

CHANNEL



ke kok ok Rk ok STORM HYDROGRADH GENERATED FROM START OF RAINFALL kkdkdkth gk d

TIME * 3.0 0.1 0.2 0.3 0.4 G.5 0.6 Q.7 0.8 3.9

P S I R T I o L R T U T R R T R R A TR JE O N R e T R N R e R R A R L R

R .0 .0 .0 .0 L0 .0 .0 .0 .0 .0

1.0 * .0 L0 .0 .0 .0 .0 ) .0 .0 .0

? 2.0 ¥ .0 .0 ! .0 .0 .0 .0 .0 .Q .0
3.0 * e .0 .0 L0 .0 .0 D .0 s .0
4.0 * .0 .0 L0 ! .0 .0 .0 .9 O .0

5.0 * .0 .0 .0 ) .0 .0 .0 .0 L0 L0

: 5.0 * .0 .0 ! L0 .0 .0 0 .0 ! 0
7.0 % .0 e L0 .0 .0 .0 .Q .0 ! .0

8.0 * .0 L0 .0 .0 .0 .0 .0 .0 .0 .0

3.0 * .0 .0 .0 L0 .0 .0 .0 .0 L0 .0

10.0 * .0 .0 .0 0 .0 L0 .0 .0 .0 .0
11.0 * 0, e Y .0 .G .0 .0 .1 L1 .2
12.0 % .2 \1 ) e .0 .0 .0 .0 .0 .0
13.0 * .0 .0 .0 ! N .0 .0 .0 .0 .0

10.85 115
.05 hours.
.05 hours.
183,10 M.,
.58 thougand cu.m.
.20 cu. m./sec.
12.05 hours.

INITIAL ABSTRACTION

ROUTED FLOW TIME FROM THE SUBWATERSHED
TIME TO PEAK OF UNIT HYDROGRADH

THE DEPTH OF WATER ON WATERSHED

YOLUME OF RUNOFF

PEAK RUNQFF RATE

TIME TO PEAK RUNCEFE

& i # B H

CL¥
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STORM HYDROGRAPH FOR WATERSHED RECLAIMED HEAP

o g e e o e e ol e i B e g e T

TOTAL AREA OF THE WATERSHED

THE DEPTH OF WATER ON WATERSHED
VOLUME OF RUNOFF

PEAK RUNOQFF RATE

TIME TG PEAK RUNOFF

TIME INCREMENT OF NEW HYDROGRAFH
KUMBER OF RUNOFF VALUES

LI T T 2 O I

Fohok ok kK STORM HYDROGRAPH GENERATED

COoOOOOC OO A1CGOOO0 000
OO OO ODOOMEB QOO0 0 00
GO DOG DOOO0OMEHEWLWOOOOOOO0

L 2 o wue 0 o o S g S o T o S oo B ) s TR e Y i [ oo 8 oo Y v [ oo i i

OO0 OO ODOOMBNFOOOO OO0

2.E58 ha.

153.10 mm. :
3.85 thousand cu.m.
1.35 cu. m./gaec.

12.05 hours.
.10 hours.
187

FROM START OF RUNOFEF  #*x&fkx

*

DO O O OQOOFEPROOOODO
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APPENDIX D
RIPRAP SIZING CALCULATIONS



PROJECT: Racine Hiw NO. 14115

| STEFFEN ROBERTSON & KIRSTEN (. sJ% CALCULATED BY: DATE: 4/1-{/‘-?5
Consulting Engineers & Scientists CHECKED BY: DATE: =

SHEET | OF

Keere Sizne C ALCUUATONS

HE TOUOWING  ROCETIRE LG UIED 10 SIZE THE ®FRAP CHAMEL Lnnt SIZe

%ﬂuﬁ FLOWS  LERE DEERMED OS0Ms A LXRST CASE ScaNARI0 oF e IAD-YR

HuR wren (B crcorRng. MR THE.  ENTERE. HEAP  LonitE THE OGRS
HEF® 1S CONERED  wt TfeoiL, &V CEFoRE  NEREWTION) oAS BEER EXTrRLSED)

2. A MIMAL ESTIMATE F RIPRAP <28 LAS MADE BAND O TEAK RS AMD
oraniel. SoPE. Usine A REATIONSW Devfloped &y Ast, (Oimer, Ko, abd
Komrme (1988) ) Mauunds N uns ESTIMATED RR. CACH CraonEz RERCH,

N oA

n= 0.0 (D - 3)

2 MAasnes RUGHNES, CoaFIciogT

Vep ™ RCE 128, (INCHES , M8 Lot 20% 15 SHAUEKE
= mees ., Ao

Oy

D THE  SSTMATE oF 71 o&ARED B OSen THE Aemve EUATION,
Flowd TEFML Al SEUXmER  WERE (OMRUTED WJIDING  Thel  PROGEA,
FooMagiEr, Lmicd  oriuzes e Mawing  ERUATION.

4. gda TFFERENT  MeTHoDSs TR TETERMINNG  &fRAP gz WERE (JTIUZED
) ORDER. T LETERMINE A RANGE CF VAUKES W ME RIfFeM dg, SI1ZE.

T'QE,F&JE. METHODS Ol LWERE S

A DRCOG (9A) —  ORemy Sorm Drawsee, Criveria. Minsose, Tanver
Keonwa Couraie oF GovermanTs, .

3\ m(c"}g) > UD. Roesny of Keuammon mon Hyorsouc
Desian o Stiune Ban we Hee o Glanyoe
QumeTs, LOATER Rscurces TEIGL Q'S.,LC}\TLD\J
Reserech Reregr Mo, 224 LOS. Depr o remior, B

ﬁ’ FHWA () — FHWA 'Mavrm W ke of Kerne me Bae

recmiend ) Hhorrouc Eremesrin, Cecuse Ko,
LS, Deer oe R Rererormond, Fepeeal Hignwony
AcrmarsTEAT O M‘he%’tx.) DC. Juoe G6T.

’ﬁ: Proeesony (\‘-’ﬁ?:)--* Ternmtve  Desion \?éccenuﬁg R Kepap~LivED
annELs ~Fens Svawnnon s Nemowar (oorspamd

Hictond Fesoen Roceam o 192,

Orneesy o Mionesera, Minnesrous | Mo
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VELOCITY N METERS RPER SECOND
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VELOGITY 1IN FEET PER SECOND

Note: The riprap should be composed of n well-graded
mixture but most of the stones shouid be of the sine indicated

by the curve.

- End sll velocity in type V1 Busin ve stooe sise required
in riprap.

- Bottom velocity in a channel vy stone sise required in
riprap. (See figure 163 in refersnce 2)

Figure 15.~Reeommended riprap s1ione sise.
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“would be increased by 22 percent. Until data are available for determining

1.0
ADAPTED FROM HYDRAULIC CHART Tig-T/ ' /
HYDRAULIG DESIGN CRITERIA, GORPS OF .
ENGINEERS j//
0.8
\ k = 50% |stone|size . /
e /
H o,
[
t /
[
g g .8 /f
iz -
x
. /
g o
Sl 0.4
ui .
wis /
21 /
=l
W
I
s
0.2
r/f iw
G .
O 0.2 ' 0.4 0.6 0.8 1.0

Veloclty Against Stone - F.P.S.‘s_fg
Average Velocity In Chznpnel - ¥PS. ¥

FIG. 1 - VELOCITY AGATNST STONE ON CHANNEL BOTTOM

The size of stone required ta resist displacement from direct impinge~
ment of the curreat as might occur with a sharp change in gtream alinement
is grester than the value obteirned from figure 2, although research data is
lacking on Just how much larger the stone should be. The Californis Divi
sion of Highways (6) recommends doubling the velocity against the stone as
determined for straight alinement before entering figure 2 for stone size.
Lane (9} recommends reducing the allowable velocity by 22 percent for very o .
sinuocus chenmels; for determining stone size by figure 2, the velocity (Vg) ~

the stone size at the peoint of impingement, a factor which would vary from
1 to 2 depending upon the severity of the attack by the current, should be

applied to the velocity V. before entering flgure 2.

11-5
E'RUEEZN

FWA (867) ]
METOD ]




STONE WEIGHT, IN PQUNDS
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Worksheet Name:

Trapezoidal Channel Analysis & Desgign
Open Channel - Uniform flow

Comment : UPPER SPILLWAY - 450
Solve For Depth

Given Input Data:

Computed Results:

BARITE HILL

o 12”
Bottom Width..... 10.00 £t
Left Side Slope.. 3.00:1 (H:V)
Right Side Slope. 3.00:1 (H:V)
Manning’s n...... 0.056
Channel Slope.... 0.3120 fr/ft
Discharge........ 30.37 cfs
Depth............ 0.38 ft
Velocity......... 7.22 fps
Flow Area........ 4.21 af *
Flow Top Width... 12.27 ft
Wetted Perimeter. 12.3¢ ft
Critical Depth... 0.62 ft
Critical Slope... 0.0575 fr/fc
Froude Number. ... 2.17 {(flow is Supercritical)

Open Channel Flow Module, Vergion 3.16 () 1930

Haestad Methods,

Inc,.

* 37 Brookside Rd *# Waterbury, Ct 06708
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PROJECT: Ragire M

NO. 1L

DATE: y/y {qg

T STEFPEN ROBERTSON & KIRSTEN (U.5) CALCULATED BY{ TS
. Consulting Engineers A Stientists CHEGKED BV

DATE:

SHEET (p OF

Krere some we Urpee Seiwony

V= 122 fs € 24,2%
L DRAOG ()

e 2
s [

e [@.zz)(o.az)"'“?z‘
e us) |

T USER (98)
~S. FHWA (96T)
Uerrn oF pow = Q.28 vr (d)

Asone Mo o5 2 1BV =
V -

H.G

e ” [G',z?.) (0.312)'&’:(

U6

'ﬁf- Aroersons (1113) yik)?
R

T

%qu,!-oﬁ‘i & TRAPE 20IDAL '-«J/ Qe gorrom 3‘5@&‘-\1) SUOE TLOFED

Assoe deg= 127 | et (9 «
£:2.63 (o aver |

den™ 0.8%r = Ao wxwes =

depn® OB £ = 10773 e =0

Newermy = .22 ree = Jeo™ 5 woes

D
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Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Waorkshest Name: RBARITE HILL

Comment : LOWER SPILLWAY
Solve For Depth
Given Input Data:

Bottom Width....

Lefr Side Slope..
Right Side Slope.

Manning's n.....

Channel Slope....

Digcharge.......
Computed Results:
Depth...........

Velocity........
Flow Area.......

Flow Top Width...
Wetted Perimeter.
Critical Depth...
Critical Slope...

Froude Number..

Open Channel Flow Module,

Haegtad Methods, Inc.

- d80 = 18"

. 10.00

.

LSV e T o i PRV Y )

.24

.72
.89
.82
.35
.58
1B

=
LY O 2 i 4 0 W O

.00:
.00
L0860
L3120 fr/ft

£t
1 (H:V)
1 {(H:V)

cfs

ft
fps
st e
£t
ft
ft

L0553 ft/ft
.22 {flow is Supercritical}

Version 3.16 (¢} 1880

i F oF

* 37 Brockside RA * Waterbury, Ct 06708
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&y L

Consulting Engineers & Scientisis CHEGKED BY- ) DATE.
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Triangular Channel Analysis & Design
Open Channel - Uniform flow

Workgcheet Name: BARITE H
Comment : EAST CORNER - O
Solve For Depth

Given Input Data:

Left Side Slope..
Right Side Slope.

Manning’s n.....

Channel Slope....

Discharge.......

Computed Results:
Depth...........
Velocity........
Fiow Area.......

Flow Top Width...
Wetted Perimeter.
Critical Depth...
Critical Slope...
Froude Numbex....

Open Channel Flow Module,

Haegtad Methods, Inc.

ILL

N BENCH 450 = 8"

.04

.04
.82
.23
.23
.57
.27

QR Oy WO

.67

D0

3.00:
3.4Q0:
. 0.045
0
2

1 {(H:V)
1 {(H.V)

L1074 fr/ft

cis

ft
fps
st
ft
ft
ft -

.0360 fr/ft

e of

{flow is Supercritical)

Version 3.16 (¢)Y 1990
* 37 Brookside Rd * Waterbury,

Ct 06708
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Triangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: BARITE HILL
Comment : EAST CORNER - ON GROUND = 8"
Solve For Depth

Givern Input Data:

Left Side Slope.. 3.00:1 (H:V)
Right Side Slope. 3.00:1 (H:V)
Manning’s n...... ¢.041
Channel Slope.... 0.0667 fr/ft
Discharge........ 25.00 c¢fs

Computed Results:
Depth.......... .. 1.15 ft
Velocity......... 6.26 fps
Flow Area........ 3.99 sf
Flow Top Width... 6.92 ft
Wetted Perimeter. 7.30 ft
Critical Depth... 1.34 f¢ -
Critical Slope... 0.0301 ft/ft
Froude Number.... 1.45 (flow is Supercritical)

Open Channel Flow Module, Version 3.16 {c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury,

DI

Ct 06708
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Ditt o0 eAST CRNER OF HOW — o GROOND
D s TRuaneR L Dt HIN sioe swoees
Qe F 20 78
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Newoor™ = 6,26 Frs = Soo = .20 NCHES
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Triangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: BARITE HILIL
Comment : EAST CORNER - ON GROUND = 10V
Solve For Depth

Given Input Data:

Left Side Slope.. 3.00:1% (B:V)
Right Side Slope. 3.00:1 (H:V)
Manning’s n...... 0.051
Channel Slope.... 0.2000 f£t/ft
Discharge.,...... 25.00 cfs

Computed Results:
Depth............ 1.02 ft
Velocity......... 8.03 fps
Flow Area........ 3.12 sf
Flow Tep Width... 6£.11 f¢
Wetted Perimeter. 6.44 ft
Critical Depth... 1.34 £t -
Critical Slope... 0.0465 ft/ft
Froude Number.... 1.98 {flow is Supercritical)}

Open Channel Flow Module, Verszion 3.16 (¢} 1990
Haestad Methods, Inc. * 37 Brookside R4 * Waterbury, Ct 0&708
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Triangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: BARITE HILL

Comment: SOUTH CORNER - CN BENCH - d50 = g°"

Solve For Depth

Given Input Data:

Haegtad Methods,

Left Side Slgpe..
Right Side Slope.
Manning’s n......
Channel Slope....
Discharge........

Computed Results:

Depth............
Velocity.........
Flow Area........
Flow Top Widcth...
Wetted Perimeter.
Critical Depth...
Critical Slope...
Froude Number....

HOFEGRUON D

.00:1 (H:V)
L00:1 (H:V)
L0471

.0R89 ft/ft
.31 cfs

.95 It

.36 fps

.72 sf

I 3 W of

.02 Et

.16 ft
.0316 fr/ft
.62 (flow is Supercritical)

Open Channel Flow Module, Version 3.16é (c) 1930
Inc. * 37 Brookside Rd * Waterbury,

o 1D oF

Ct 06708
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Triangular Channel Analysis & Design
Open Channel - Tniform flow
Worksheet Name: BARITE HILL
Comment ; SOUTH CORNER ~ ON GROUND 450 = 4"
Solve For.Depth

Given Input Data:

Left Side Slope.. 3.00:1 (H:V)
Right Side Slope. 3.00:1 (H:V)
Manning's n...... 0.034
Channel Slope.... 0.0400 ft/ft
Discharge........ 7.06 cfs
Computed Results:
Depth............ 0.74 £t
Velocity......... 4.34 fps
Flow Area........ 1.63 sf
Flow Top Width... 4.42 ft
Wetted Perimeter. 4.66 ft -
Critical Depth... 0.81 ft
Critical Slope... 0.0245 ft/ft

Froude Number.... 1.26 {flow is Bupercritical)

Open Channel Flow Module, Version 3.16 {c) 19990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ck 06708
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Triangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: BARITE HILL
Comment : SOUTH CORNER - ON GROUND 450 = 6"
Solve For Depth

Given Input Data:

4 Left Side Slope.. 2.00:1 (H:V)

b Right 8ide Slope. 3.00:1 {(H:V)
Manning’s n...... 0.042
Channel Slope.... 0.1000 fr/ft
Discharge........ 10.59 cfs

Computed Results:

Depth............ 0.78 ft
Velocity......... 5.78 fps
Flow Area........ 1.83 gt
Flow Top Width. .. 4.69 ft
Wetted Perimeter. 4.94 Et
Critical Depth... 0.95 ft -
Critical Slope... 0.0354 ft/ft
Froude Number.... 1.63 {flow is Supercritical)

Open Channel Flow Module, Version 3.16 (a} 1990
Haestad Methods, Inc. * 37 Brookside RA * Waterbury, Ct 06708
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Triangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: BARITE HILL

Comment: SOUTH CORNER - ON GROUND d5¢ = 6

Solve For Depth

Given Input Data:

Computed Resultis:

e 21 of

Left Side Slope.. 3.00:1 (H:V}

Right Side Slope. 3.00:1 {(H:V)
Manning’s n...... 0.044

Channel Slope.... 0.1333 fg/ft
Digcharge..... . e 12.00 cfs
Depth............ 0.79 ft
Velocity......... 6.41 fps

Flow Brea........ 1.87 sf

Flow Top Width... 4.74 ft

Wetted Perimeter. 5.00 ft

Critical Depth... 1.00 ft .
Critical Slope... 0.0382 fo/ft
Froude Number.... 1.80 (flow ig Supercritical)

Open Channel Flow Module, Version 3.16 (¢} 1990

Haegstad Methode,

Inc.

* 37 Brookside Rd * Waterbury,

DA

Ct 08708
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Trapezoidal Channel Analysis & Design
Open Chanpnel - Uniform flow

Sclve For Depth

Given Input Data:

Bottom Width.....
Left Side Slope..
Right Side Slope.
Manning’'s n......
Channel Slope....
Discharge........

Computed Results:

Depth............
Velocity.........
Flow Arxea........
Flow Top Width...
Wetted Perimeter.
Critical Depth...
Critical Slope...
Froude Number. ...

Worksheet Name: BARITE HILL

Comment : BARREN POND SPILLWAY -

12
51
51

a4

USING GROUTED RIPRAP

.00 ft
.00:1 (H:V)
L00:1 (H:V)
.035

.5000 fr/ft

50 cfs

.24 ft

.47 fps

.16 sf

.44 ft

.52 ft

.62 fr
.0214 fr/ft
.16 (flow is Supercritical)

Open Channel Flow Module, Version 3.16 (¢) 1930
Haestad Methods, Inc. * 37 Broockside Rd * Waterbury, Ct 06708
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*% DPCSTABLSM **

g by
%a Purdue University
A 1
--Slope Stapbility Analysis--
Simplified Janbu, Simplified Bishop
or Spencer'‘s Method of Slices
Run Date: 3/31/9%
, Time of Run: g:00AM
§ Run By: MJC
o Input Data Filename: BARITEL.IN
Cutput Filename: BARITEZ.OUT
s PROBLEM DESCRIPTION BARITEL.IN
EQUNDARY COQRDINATES
8 Top Boundaries
15 Total Boundaries
Boundary X-Left Y~-Left X-Right ¥-Right Soil Type.
No. {ft) {fL) (£t} (£t} Below Bnd
BNOLOL 1 .00 435,00 40.00 435.00 2
2 40.00 435.00 50.00 438.00 2
3 50.00 438,00 80.40 447.00 3
4 80.0C0 447 .00 100.00 447.00 3
5 100.00 447,00 200.00 480.00 1
6 200.00 480,00 215.040 480.00 1
7 215,40 45C¢.00 345.00 523.00 1
8 345.00 523.00 545.00 533.00 1
9 101.00 447 .10 200.00 449.10 4
10 200.40 445.10 300.00 451.10 4
11 300.00 451.140 500.00 461.10 4
12 100.040 447.00 200.00 449.00 3
13 200.00 44% .00 300.00 451 .00 2
14 300.440 451.00 500.00 461.00 . 2
15 50.400 438.00 200.00 449.00 2
1

ISOTROPIC SOTL PARAMETERS
4 Type(s) of Soil

Soil Total Saturated Cohesion Friction Pore Praegsure Piez.

E 2



T

Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface

No. (pcf) (pef) (pef) {deq) Param. {psf) No.
1 100.0 110.0 0 34.0 .00 8] 1
2 105.0 115.0 0 20.0 .Qa ) 1
3 110.48 115.0 O 35.0 .00 ¢ 1
4 100.0 100.0 0 16.0 .00 0 1
1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED
Unit Welght of Water = 62,40
Piezometric Surface No., 1 Specified by 3 Coordinate Points
Peoint X-Water Y-Water
No. {ft) (ft)
W20102 1 102.00 445 .00
' 2 300.00 452 .00 .
3 500.00 453.00
1
A Critical Fallure Surface Searching Method, Using A Random
Technique For Generating Circular Surfaces, Has Been Specified.
Janbus Empirical Coef. is being used for the case of ¢ & phi both > 0
900 Trial Surfaces Have Been Generated.
30 Surfaces Initiate From Each Of 30 Pointg Equally Spaced
Along The Ground Surface Between X = 60.00 ft.
and X = 200.60 ft.
Each Surface Terminates Between X = 300.00 ftr.
and X = 450.00 ft.
Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Ie Y =440.00 £t
10.00 ft. Line Segmentg Define Each Trial Failure Surface.
1

Following Are Displayed The Ten Most Critical COf The Trial
Falilure Surfaces Examined. They Are Ordered - Most Critical

First,
E3
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i Slice
No.

P

O O IO WS e

* % Safety Factors Are Calculated By The Modified Janbu Method * *

Failure Surface Specified By 25 Coordinate Points

Point X-Surf Y-Surf
No. {ft) {£L)
1 103 .45 448.14
2 113.12 445.59
3 122.90 443.52
4 132.77 441 .93
5 142.71 440.82
6 152.69 4449 .20
7 162.69 440.07
8 172.69 440.43
9 182.65% 441.28
10 182.56 442.61
11 202.38 444,43
12 212.13 446.72
13 221.74 449 .49
14 231.20 452,73
15 240.49 456.42 .
1s6 249.59 160.857 )
17 258.48 465.15
18 267,13 470.17
19 275.83 475.60
20 283.65 481 .43
21 291,47 487.66
22 298.99 494 .26
23 306.17 501.22
24 313.00 548.52
25 317.58 513.93
* Kk 1.819 * k%
Individual data on the 32 slices
Water Water Tie Tie Earthgquake
Force Force Forxce Force Foxce Surcharge
Width  Weight Top Bot Norm Tan Hor Ver Load
Ft (m) Lbs (ky) Lbs(kg) Lbs{kg) Lbs{kg} Lbs{kg) Lbs{kg) Lbs(kyg) Lbs (kg
3.5 396.3 76.7 307.9 .0 .0 .0 .0 -
.3 &67.0 L0 35.0 .0 .Q 0 0
5.9 2535.4 .0 1049.3 .0 .0 0 0
9.8 8798.3 .0 23825.5 .0 .0 g 0
.7 877.4 .0 271.0 .0 .0 L8 .0
9.1 13304.2 .0 3890.3 .0 .0 .0 .0
9.% 15091.4 .0 5096.5 .0 .0 0 0]
10.0 234867.9 .0 5728.0 .0 .0 a 8
10.0 27263.1 .00 6e057.2 .a .0 a 0
10.0 30437.9 L0 6080.2 .0 .0 Q 0
10.0 32962.7 .0 h798.2 .0 .Q 0 0

EY

SO OO OOaoOoOuo
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Failure Surface Specified By 24 Coordinate Points

Poi
No

W00 = O U e Wl by

34817,
27121.
8776,
34157,
9569,
21420.
708.
430,
12825.
176384,
30032,
28613,
26707,
24358,
21621.
18555,
15225,
11702,
8061.
4381.
891.

nt

* k&

VOOV HWMRWOWWD-J0 MWW OD0Woo--

X-8urft
{ft)

108,
117,
127.
137.
147,
.23
.23

157
167

177,
187.
187,
2086,
216,
L1
.47

226
235

244,
253,
L7
.52

262
270

278.
.26
.59

286
293

300.
307,
311.

28
83
53
35
26

22
18
Gs
89
58

61
52

56

54
0%
a7

1.846

SCOOo0CO0O0DCOoOOOoOOOOOOono

521
336
95
313
66
S6
1

1
16

* & &

1.
5.
6.
1.
2.
1.
8.
1.
5.

DOOOoOQOOO0OO0O0Q0O0ORNWE ] MLWU ]

Y-Surf
(£t)

449,
446.
.35
.46

444
442

441 .
.33

440

440.
440.
441,
442.
.60

444

447,
.10
453 .
.68
.22
467.
472.
478,
485.
451.
.08
506.
511.

450

157
462

459

i
R

73
78

1z

08
39
25
65

08

63

25
75
70
08
87

&3
78

D000 QOO0 00CO0 OO0 000
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Failure Surface Specified By 23 Coordinate Points

Point X-8urf

No. {ft)
1 108.28
2 117.81
3 127.51
4 137.33
5 147.24
& 157.21
7 le7.21
8 177.20
9 187.15
10 197.02
11 206.80
12 216.43
1z 225.8%5
14 235.15
15 244 .17
16 252.93
17 261.39
18 269.54
19 277.33
20 284¢.75
21 291.77
22 258.37
23 303.37
* %k ok 1.847

¥-Surf
(ft)

449,
446.
.26
442,
441,
B
440,
440,

444

440

447

447

454

475

488
495
502
509

* R g

73
72

37
05

14
55

.54
443,
445,

10
23

.52
451,
.54
459,
464,
469,

16

25
08
40

.21
481,
.18
.30
.82
.23

47

Failure Surface Specified By 26

Point X-Surf
No. (£t}
1 108.28
2 117.8¢6
3 127.58
4 137.40
5 147,31
6 157.27
7 167.27
8 177.27
g 187.24
10 197.317
11 207.03
12 216.79
13 226.42
14 235.90
15 245.21
18 254 .33
17 263.22
18 271 .86

Y-surf
(ft)

449 .
446,
444,
.65
441.
440.
440.
.26
440.

442

440

442

73
88
52

29
44
14d

54

.12
443,
446 .
448.
451,
455,
459,
464 .
469,

81
00
68
a5
50
62
20
23

Coordinate Points

M
g



|

19
20
21
22
23
24
25
26

280.
288.
296.
.55
3106,
317.
323,
323.

303

24
33
11

65
38
72
98

kK 1.848

474

486

493 .
500,
507.
.70
516,

515

k% &

.69
480.
.86

57
53
57
97

05

Failure Surface Specified By 25

Point X-Surft

No. {ft)
1 103.45
2 113.16
3 122.98
4 132.88
5 142 .83
& 152 .82
7 162.82
8 172.81
S 182.77
10 192 .67
11 202.49
12 212.22
i3 221 .82
14 231.28
15 240.58
ié 249.65
17 258 .60
18 267.28
19 275.72
20 283 .89
21 291.78
22 299,37
23 306.65
24 313.59
25 317.92
* ok 1.852

Y-Surf
{Ft)

448

445,
.87
.43

443
442

441.
440,
440,
441,
.33
.73

4472
4473

445,
447.
450.
453,
457.
75
.30

461
466

471,
476.
.39

482

488,
495,
501.
.10
514.

509

* % &

Failure Surface Specified By

Point
No.

X-8Surf

(ft)

L4

77

47
97
85
41

50
g2
T
g5
63

26
&3
53
04
S0

04

28

Y-Surf
{ft)

Coordinate Pointe

Coordinate Points

£l



WO D I OV U1 G B

103

212

222,
231,
.49

241

250.
260,
269.
278.
287.
.55
.89
311.
319.
327.
334.
341.
347.

285
303

.45
113.
123,
132.
142,
152.
1e2.
172.
i82.
192.
202.
.52

20
a3
83
87
8s
85
85
a3
748
&3

28
94

91
18
30
24
00

99
85
45
79
84
36

* x & 1.857

448.
445.
444.
.65

4432

4471.
440,
N ars

440

440.
441 .
B4
.93

4412
4473

445,
447.
450,
.47

453

456,
460,
.67

464

4569.
.58
.15
.69

473
4793
434

430.
49¢,
.22

503

510.
11
L12

517
523

* *k

14

91

08

62
g9

9%
54

73
92
50

a3
57

15

55
73

02

Failure Surface Specified By 24

Point X-8Surf
Neo. (ft)
1 108.28
2 117.86
3 127.55
4 137.43
5 147.35
& 157.33
7 167.32
2 177.32
9 187.28
10 197.17
11 206.97
12 216.65
13 226,17
14 235 .52
15 244 .67
16 253.57
17 202,42
13 270,59

¥Y-8Surf
(£t}

449,
.B9
.57

446
444

442,
441,
.82

440

440,
441.
441.
.28

443

145,
447,
.93
.48
.54
.08
.10
.58

450
454
458
463
468
473

73

78
53

655
G2
94

38
89

et

Coordinate Points

ES



139 278.64 475.51

20 286.36 485,86
21 - 293,73 492.63
22 300.71 499.78
23 307.30 507.30
24 310.72 511.66
:,
o rkk 1.866 * %K

Failure Surface Specified Ry 27 Coordinate Points

o

Point X-8urf Y-Surf
No. {(fr) (£}
1 113.10 451 .32
2 122.64 448.30
3 132.31 445,75
4 142.09 443.68
5 151. %6 442,08
) 161.90 440,98
7 171.88 440.36 -
8 181.88 440,23
g 1931.87 440.59
10 . 2031.84 . 441 .44
11 211.7% 447 .78
12 221.58 444 &0
13 231.31 446,90
14 240.92 449 .67
i5 250.38 452,92
16 259.67 456.62
17 268.77 460.77
18 277.65 465.36
19 286,30 470.38
20 294 .69 475,82
21 302.81 4B1.66
22 310.62 487.590
23 318.13 4%4 .51
24 3285.30 501..48
25 332.12 508B.7%
256 338,58 516.42
27 343.13 £E22.38
W kR 18‘74 & %

Failure Surface Specified By 24 Coordinate Points

Point X-gurf Y-surf
No. (£t) (ft) 3::"‘0‘{‘

L



o

LUa e I L BT B U N B B

* % %

108.
117.
127.
137,
147,
157.
167,
177.
187.
197,

28
88
62
477
40
37
37
36
32
21

207.00

2le.
226.
235.
244.
253.
262.
270.
278,
286.
283.
300,
307.
310.

68
20
54
68
59
24
60
66
39
77
77
37
41

1.877

ok

449

4472
343

445,
448.
451.
.94
.08
.55
.57
.04
479,
486.
.06
.20

454
459
463
468
474

493
500

507.
511.

.73
4456.
444,
442.
441,
441.
440.
4471.
.28
.78

94
68
94
74
07
54
35

79
32
38

g6
31

71
56

Failure Surface Specified By 25

Point

O W =3Oy U W

X-8urf
(£E)

113

122.
.20

132

141.
151.
i6l.
171.
181.
191.
201.
.51

211

221.
230.
240.
249.
L32

258

266 .
275.
Z83.
231.
.47
.41

298
305

311.

.10

57

86
84
78
77
77
75
67

23
840
is
38

99
37
43
14

a3

¥-Surf
(fL)

451,
.03
445,
.25

448

443

441 .
4240,
440,
.28

4449

440,
442,
.98

443

446,
443,
452,
.63
I
466,
471.
477 .
483,
430.
.83
L41

456
461

4397
505

32

44

66
64
18

95
19

34
23
)

038
54
46
83
63

Coordinate Points

£10



i 24 318.01 513.35

_ 25 318.¢64 514.28
* %k 1.878 * koK
;am-l
85
: Y a X I 8 F T
E .00 117.26 234 .52 351.78 469.04 586,30
o X 00 4-----w--~ formm e — i Fommm- it e +
- *
— *-
- *
- +*
117.26 + 1.
- 1.
- i.
- o 1 A
— * . u *
_ 1..%
A 234 .52 + 21...
- ' ' .11,
- 811,
- AW6112
- ...6411
~ 6d .
X I51.78 + e *
I 469.04 +
- *
i X
s 586,30 +
703.56 +
F 820.82
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*% PCSTARBLSM *+#

§ou by
? Purdue University

~--Slope Stability Analysig--
Simplified Janbu, Simplified Bishop
or Spencer‘s Method of Slices

:é"::
Run Date: 3/31/9%
Time of Run: 10:00AM
Run By: MJIC
Input Data Filename: BARITE]L.IN
Qutput Filename: BARITE1E.QUT

gi PROBLEM DESCRIPTION BARITELl.IN
BOUNDARY COORDINATES
8 Top Boundaries
15 Total Boundaries
) Boundary X-Left Y-Left X-Right ¥-Right Soil Type
f No, (£t) (ft) (ft) {fe) Below Bnd
A
1 .00 435,00 40.00 435,00 2
2 490,00 435.00 50.400 438.00 2
3 50.00 438.00 80.00 447 .00 3
4 BG.0OO 447.00 1048.00 447,00 3
5 100.00 447 .00 200.00 480.00 1
& 200.00 480.00 215.00 480.00 1
7 215.00 480.00 345 .08 523.00 i
8 345.00 523.00 545.00 R33.00C 1
9 101.00 447,10 200.00 449,10 4
i¢ 200.00 4459.10 300.00 451 .10 4
11 3440.4040 457 .10 500.00 461 .10 4
12 1400.00 44°7.00 200,00 449 _00 3
13 200.00 449,060 300.00 451.00 2
14 300.040 451.00 500.00 461 .00 2
) 15 50.00 438 .00 200.00 445 .00 2
1
ISOTROPIC S01L PARAMETERS
4 Type(s) of Scil
Soil Total Saturated Cohesion Friction Pare Preggure Piez.

El3



Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface

No. (pef) (pcf) {psf) (deg) Param, {(pef) No,

2 1 180.0 110.0 0 34.0 .00 .0 1
2 145.0 115.0 ¢ 20.0 .00 L0 1

3 110.0 115.0 0 35.0 .00 A 1

4 100.0 100.0 0 15%.0 .00 .0 1

1 PIEZOMETRIC SURFACE(S}! HAVE BEEN SPECIFIED

? Unit Weight of Water = 62.40

Piegzometric Surface No. 1 Specified by 3 Coordinate Points

e Point X-Water Y-Water

i No. {ft) (£t}

g' 1 102.00 449.00

4 2 300.00 452,00

b 3 500.00 463,00 -

A Horizontal Earthguake Loading Coefficient
Qf .100 Has Been Agsigned

A Vertical'Earthquake Loading Coefficient
Of .000 EBas Been Assigned

Cavitation Pressure = .0 pst

A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Circular Surfaces, Has Been Specified.

Janbus Empirical Coef. is being used for the case of ¢ & phi both » @
200 Trial Surfaces Have Been Generated.

30 Surfaces Initiate From Each Cf 30 Points Equally Spaced

Along The Ground Surface Between X = 60.00 £t
and X = 200.00 ft. -

Bach Surface Terminates Between ¥ = 300.00 ft.

' and X = 450.00 £t

Unless Further Limitations Were Imposed, The Minimum Flevation
At Which A Surface Extends Is Y =440.00 ft.

E Y
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s B ks

Avtigsey

sy

amsgn e

" glice

Ng.
i

10.00 ft. Line Segments Define Each Trial Failure Surface.

Following Are Displaved The Ten Most Critical Of The Trial
Failure Surfaces Examined. They Are Ordered - Most Critical
First.

* * Safely Factors Are Calculated By The Modified Janbu Method * *

Failure Surface Specified By 25 Coordinate Poings

Poing X-gurt Y-Surf
No. (£e) {fr)
L 103.458 448.14
2 13.12 445.59
3 122.90 443.52
4 132.97 441 .93
5 142.71 440,82
& 152.69 4490.20 -
7 162.69 440.07
8 172.69 440.43
5 182.65 . 441.28
10 182.58 442.61
1 202.39 444 .43
12 212.13 446.72
13 221.74 449.49
14 231.20 452.73
15 240 .43 456.42
16 245.59 460.57
17 258.48 465.15
i3 267.13 470.17
18 275.53 475 .60
20 283.658 4831.43
21 291 .47 487.66
22 298.99 484.26
23 306.17 501.22
24 313,00 548.52
25 317.58 513.93
&, & 1_291 * k&
Individual data on the 32 slices
Water Water Tie Tis Barthguake
Force Force Force Force Force Surcharge
Width Weight Top Bot Norm Tan Hor Ver

F (m) Lbs (kg) Lks{kg) Lbs{kg) Lbs{kg) Lbs{kg) Lbs(kg) Lbs(kg} Lbs(kg)
.0 . -0 L0

3.5 396.3 76.7 307.9 o 38.6

EVD
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POl

£7.90
2535.4
8795.3
877 .4
132304.2
150831 .4
23467.9
272631
30437.9
32862.7
34817.7
27121.8
8776.8
34157.3
9569, 8
21420.0
708.3
430.9
12825.6
175694 .8
30032.7
28813.9
26707.2
24258.,5
21621.3
185885.1
15225.3
11702.6
8061.8
4382.0
891.8

I}

.

M

-

.

+

25.0
1048.3
2825.5

271.4
3850.32
5056.5
5729.0
6057.2
EDBD.2
5728.2
5211.7
3385.5

986.6
3131.6

662.7

961.4

i8.8%

11.2

it
[
n
o

foow i v i i B s i N v ) e o i (Y b

PR,

4

+

+

. -
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»

+

+

:

+

.

.

.

.

2

.

.

&.7
252.5
8739.5

87.7
1330.4
1508.1
2346.8
2726 .3
3043.8
3296.3
3481.8
2712.2

877.7
2415.7
557.0
2142.9

70.8

43.1
1282.6
1765.5
3003.3
2881.4
2670.7
2435.9
2162.1
1855.5
1522.5
1170.3

806.2
438.1
89.2

re Surface Specified By 23 Coordinate Points

nt

No.

WO~ umd 2R

X~8urf
(ft)

108.28
117.81
127.51
137.33
147.24
157.21
167.21
177.20
187.15
187.03
206.840
216.43
2425.89
235.15%
244 .17
252.93
261.39
263.54
277.33
284.75
291,77
298.37

¥-Surf
{f&)

449.73
446.72
444 .26
442 .37
441.08
440.21
440.14
440.55
441 .54
443 .10
445,23
£47 .92
451.1%6
454 .94
453.25
464 .08
£69.40
475.21
481.47
488.18
495.30
5¢2.82
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. +
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23

* &k

303.

37

1.309

* %k

5089,

23

Failure Surface Specified By 24

Point

OO0 -3 Oy AN P LS b

L ]

X-8urf
(£t}

108,
il7.
127.
137,
147,
157.
1E7,
177,
187.
187,
206,
218,
226,
.47
61
.B2
262,
274,
278,

235
244
253

286
293

28
83
53
35
286
23
23
22
18
3]
g9
58
1z

17
52
56

.26
.b9
300.
307.
311,

54
08
G7

1.308

* ok ke

Y-Surf
(£t}

449,
.78
.35
.46

446
444
442

441,
440.
.08

440

440C.
.25

441

442,
444 .
457 .
450,
- 453,
457,
162,
467.
472,
478 .
485,
491.
499.
.63

506

B1l.

73

i2
33

39

65
ed
(8
10
63
648
22
25
75
70
og
87
06

78

Failure Surface Specified By 26

Point

No.

02 w3 U L3R R

X-8urf
{ft)

i08.
137,
127.
137,
.31
157.

147

167
177

28
86
58
40

27

.27
27

¥Y-Surf
(ft}

449,
445,
444,
.65
.28
.44

442
441
4490

440.
440.

73
88
52

19
26

Coordinate Points

Coordinate Points

e



s

- 8 187.24 440. 24

10 197.17 442.12
e 11 207.03 443 .81
& 12 216.79 446.00
1 13 226,42 448,68
14 235,30 451 .85
g 15 245.21 455.50
] 16 254,33 459 .62
17 263.22 464,20
: 18 271.86 469.223
§ 19 280.24 474 .69
: 20 288.33 480 .57
i 21 296.11 485 .86
S 22 303.55 493.53
& 23 310.68 500.57
24 317.38 507.97
e 25 323.72 515 .70
o 26 323,98 516 .05
% kK 1.314 "Rk
i
1

e

Failure Surface Specified By 25 Coordinate Points

Point X-8urf ' Y-Surf

No. {FE} {ft]
1 103.45 448.14
2 113.16 445,77
3 122.98 443.87
4 132.88 442 .43
3 142.83 441 .47
& 152,82 440.97
7 162.82 440.95
) 8 172.81 441 .41
; g 182 .77 442 .33
k 10 182.867 443.73
11 202.49 44% .60
12 212.22 447.92
13 22%1.82 450.71
14 231.28 453 .95
15 240.58 457 .63
16 249.69 461.75
17 268.60 466.30
18 267.28 471.26
19 275.72 476,63
20 T 283 .8% 482.39
21 291.78 488.53
22 299 .37 495.04
23 206.65 501.90
24 313.59 509,10
25 317.92 514.04

%ok 1.3717 * %k E\g
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Failure Surface Specified By 24 Coordinate Points

Point
No.

ol IR BT R B S TER -8 I S

& f Rk

X<8urf
{(ft})

i08

127

208

244
253
262
2790

293

.28
117,

86

.59
137.
147.
187,
167.
177,
187.
197.

43
35
33
32
32
28
7

.97
216.
226.
235

65
L7

.52
.67
.57
.22
.58
278,
286,

64
36

.13
300.
367,
310,

71
30
72

1.325

Y-Surf
{fr}

449,73
446 .89
444 .57
442.78
441 .53
440.82
440.465
441.02
441,594
443 .39
445.38
447.89
450,93
454 .48
458 .54
463.08
468.10
473,58
473.51
485.8¢
492.863
499.78
507.30
511.65

* &

Failure Surface Specified By 28

Point
No .

WD T A LR

¥-8urf
(£t}

103,
113,
123,
132.
142.
152,
1s62.
174,
182.
192.
202.
212.

45
20
03
93
37
85
8BS
85
83
78
68
52

Y-Surf
£r)

448.14
445,891
444 .08
442 .68
441.62
440.98
44Q0.77
440.94
447 .54
442.54
443.93
445,73

Coordinate Points



13 222.28 447.392
14 231,94 450.50

15 2413.49% 453.47
16 250.81 456 .83
17 260.18 460.57
18 269.30 464,67
o 19 278 .24 469,15
% 20 287 .00 47732.98
21 295 .55 479 .16
22 303 .839 484 .69
23 - 311.99 490.58
24 319%.85 496,73
) 25 327.45% 503.22
{ 28 334.79 510.02
£ 27 341,84 517.11
28 - 347.36 523.12
* %k 1.327 k& %

Failure Surface Specified By 24 Coordinate Points

o

Point X«Buxt Y-Surt
No. (fE) (fr)
1 108,28 449,73
2 117.88 446,94
3 127.62 444 .48
4 137.47 442 94
5 147.40 441,74
& 1879.37 441 .07
7 167.37 440 .94
a 177.36 44%.35
G 187.32 442 .29
10 187,21 443 .78
11 207.00 445,79
12 216.68 448.32
13 226.20 451 .38
14 235.54 454 .94
15 _ 244 .88 455.00
16 252.59 463.55
17 262.24 408,57
18 270.60 474 .04
12 278.66 479.9¢&
20 286 .38 456 .31
21 293,77 453,06
22 IN0.T77 500.20
23 A07.37 507.71
24 310.41 511.56
¥ & & 1.334 EX XY
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Failure Surface Specified By 25 Coordinate Points

boint

W~ O N

* k&

X-Surf
{ft)

113

iz2.
i32.
141,
151.
181,
171,
181,
181.
201,
211,
221,
230.
240,
249.
258,
266,
275,
283.
291.
47
41

298

305.
31t.
3i8.
318.

.10

57
20
96
84
78
77
77
75
67
51
23
BO
19
3g
32
35
37
43
14

23
GL
64

1.338

Y-Surf
(fr}

451
448
445
443
441
440
440
440
440
442
443
446
149
452
456
4461
466
471
477
4813
434
437
505
513
514

LR

.32
.09
.40
.25
.66
.64
.18
28
.35
.12
.29
.34
.23
&7
.a3
11
.08
.54
e
.83
.63
.83
.41
.35
.28

Failure Surface Specified By 27

Poink

No.

O <3 O 4 e L B

X-8urf
{ft}

113

231

240.
250.

V10
i22.
132,
142,
151.
161.
171,
181.
191.
201,
21L.
221.

64
31
0%
98
a0
as
gg
g7
84
75
58

31
- I-N

az
38

¥Y-8urf
{EL)

451

448.
445,
443,

442

440.
440,

440
440

441,
442,
444,
446,

449

452,

L32
34
75
68
.08
98
K3
.23
.59
44
78
60
g0
BT
82

Coordinate Points

B



le
17
18
is
20
21
22
23
24
25
26
27

b S i

£

L]

* % %

117,

234.

351.

4653,

S58s.

28

52

78

o4+

20

259,
268,
277.
286,
284,
302.
310.
318.
325,
332,
338.
343,

67
T
65
g
6%
81
&2
i3
id
12
58
i3

1.338

456,
460,
465 .

470

475,

481
487

404 .
50L.

508

516,
522.

+ ok

117.26

Edk

62
77
36
.38
82
.BE
30
51
48
.19
42
38
X 1 g F T
T 234.52 35L.78 469.04 586.30
o Fr e L T +
*
*'
*
*
1.
1.
1..
...
"
..*
21...
L1,
LO1L ..
FWTL1Z
e L7411
..... 74,
lllllll *
*
*
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**% PCSTABLSM *»

by
Purdue Univergity
1
--Slope Stability Analysig--
Simplified Janbu, Siwplified Bishop
or Spencer's Method of 8lices
Run Date: : 3/30/985
. Time of Run: 5:00PM
g Rup By: MIC
. Input Data Filename: BARITEL.IN
Qutput Filename: BARITE4 .OUT
PROBLEM DESCRIPTION BARITEL. IN
BOUNDARY COORDINATED
8 Top Bounidaries
15 Total Boundaries
Boundary X-Left Y-Left X-Right
No . {fr) (ft}) {fr}
BNO103 1 .00 435.50 44,00
2 40.00 435.60 50.00
3 850.00 438.00 80.00
4 830.00 447.00 108.00
8 140.400 447 .0C 200.00
5 200.0G0 480.00 215.00
7 213.00 480.00 345,00
8 345,00 523.00 545,00
9 101.00 448.00 260.040
148 2350G.00 450.00 300.00
11 3G0.00 451.10 500.040
12 10G.00 447.400 200.00
13 2060.00 449.00 3006.00
14 304,00 451.00 500.00
15 ~50.00 438.00 200.00
1

ISOTROPIC SOIL PARAMETERS
4 Type(s) of Boil

Soil Total Saturated Cohesion Friction =

£t

Y-Right Soil Type
(£t} Below Bnd

435.00
438.00
447.00
447.00
480.00
480.00
523.00
5323.44¢0
453.G0
451 .10
452.00
449,00
451.00
461.00
449.00

ore Pregsgure

BB NI L b il o e B R LS 0D RO A

Piesx.



Type Unit Wt. Unit Wt. Intercept  Angle Pressure Constant Surface

No. (pcf) {pct) {pst} (deg) Param. {psf)  No.
§ 1 100.0  1l10.0 .0 34.0 .00 .0 1
. 2 105.0 115.0 .0 20.0 .GO A 1
3 118.0 11%5.0 .0 35.0 .00 .0 1
4 4 100.6 120.0 .0 158.0 .00 L0 1

1 PIBZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

Unit Weight of Water = §£2.40

Piezometri¢ Surface Ng. 1 Specified Ly 3 Coordinate Points

Point X-Water Y-Water
No. (£t} (£t}
‘WS0105 1 102,00 448,00
: 2 300.00 452 .00
3 500.00 463.00 -
Janbus Empirical Coef is being used for the case of ¢ & phi both » 0O
1
A Critical Failure Surface Searching Method, Using A Random
Tachnique For Generating Sliding Block Surfaces, Has Been
Specified. '
1000 Trial Surfaces Have Been Generated.
2 Boxes Specified Por Gensration Of Central Block Base
Length Of Line Segments For Active And Passive Portions Of
- 8liding Block Is  25.0
Box . X-Left Y-Left  X-Right  Y-Right Height
No. (Et) {(ft) (£t} {fr) (fe)
1 12¢.00 447.70 150.0C 448,50 .80
2 250.00 450.50 350.00 454 .00 .96
1

Following Axe Displayed The Ten Most Critical Of The Trial
Failure Surfaces Examined. They Bre COrdered ~ Most Critical
Firat. .

* % Safety Factors Are Calculated By The Modified Janbu Method % *

Ea9



¥ Failure Surface Bpecified By 7 Coordinate Points

g Point X-8Surf ¥-8urf
No. {fr) {ft}
e DS0L00 1 111 .07 450.€5
g 2 131.48 447.97
5 3 266 .55 450 .68
4 284 .1¢ 468.43
g 5 258 .83 488 .88
i 8 312.85 509.37
7 315,83 ' 513.3%5
ER 1.899 ER & 4
i Individual data on the 12 sglices
Water Water Tie Tie Earthquake
Force Porce Force Force Force Surcharge
Slice Width  Weight Top Bot Norm Tan Hor Ver Load
Ho. Ft {m} Lbs (kg) Lbs(kg) Lbs{kg) Lbs(kg) Lbs(kg} Lbs{kg) Lbs{kg} Lbsi{kg)
1 19.3 2482.83 .0 .U .0 .0 ] .0 0
2 5.8 3577.8 L0 156.0 .0 o o .0 0
3 4.3 3636.9 .0 313.80 .0 4 0 .0 G
4 68.5 137742.9 .0 B5600G.3 .0 ¢ J .0 0
5 15.0 45836.3 L0 10323.9 .0 .0 D .0 .4
6 51.5 158086 .9 .0 3526.7 O .G .0 .0 -0
7 1 247 .1 L0 3.7 .0 0 ¢ 0 0
8 .8 3536.8 .0 25.8 .0 Q a L0 0
9 1.8 &7375.4 .0 .G .0 Q 0 L0 O
10 14 .4 38230.1 .0 .0 .0 Q 0 .0 G
11 14.3 15575.1 ] 0 .0 Q 0 .G &
12 3.0 445 .9 .0 .0 .0 G 0 LG 0

Failure Surface Specified By 7 Coordinate Points

Polnt X-8urf Y-Surf
No. {ft} (£
1 111,47 450,65 "
2 131 .48 447 .97
K 2656 .55 450.68
& 284.16 468,43
5 298,53 488 .88
6 312.85 509.37
7 315.83 513.35
o e ok 1.899 L& X3

Edb



55

Fallure Surface Specified By

Point
Ne,

~F T W b B

X-8urf

{fe)

114
123

258,
271,
288,
305,
395,

.23
-1z

58
84
39
04
35

*ok 1.514

7 Coordinate Points

Y-8urf
{fe)

451,
447,
450,
470G,
489,
.85
539,

507

KE®

8¢
95
61
42
24

79

Failure Surface Specified By 7

Polnt
No,

~F O AR L b0 R

x-2urt

{ft]

1L4.
123.
256,
271.
288.
305.
305.

53
13
£8
24
33
04
06

Ak 1.214

Y-sur
{fr)

451.
447,
.61
.42

430

470
489.
.88
.73

507
508

* ok R

80
95

24

Failure Surface Specified By 7

Point
No.

=1 U W LI o

X-8Surf

(£1)

11s.
125,
250.
267.
284,
299.
299,

g2
83
04
46
76
16
23

¥Y-Surf
{fr)

453

468

4£86.
506.
507.

Ex1

CB7
444.
&50.
.32
37

619
39

B1
B6

Coordinate BDointsa

E

Coordinate Points



[
iy
(3

e

MR AT

* k&

1.928

LE X

Failure Surface Specified By 7 Coordinate Points

Folnt

Lo R EAREN SR R R N R

Ek*

¥X-8urf
{fe)

118,
125.
250.
.48
.76

2687
28B4

299,
2%9.

22
83
04

16
23

1.928

L]

Y-8urf
(£}

453

506

Failure Surface Specifisd By

Point

i B AT 0 [ L FE R

* k%

X-Surt
{ft)

118

2677

.33
126,

a8

.89
282,
298.
314.
316.

01
19
51
39

1.94¢

* ok

W57
448,
450,
468,
486.
.81
507.

g6
39
a2
37

86

7

Y-Burf
()

453

513

Failure Surface Specified By

Poink

No,

=1 A s W B g

X-Surf
(£t)

118

2487

316

»33
i26.
.89
282.
298,
314.
.38

a8

031
19
51

.05
4477,
450,
471,
450,
5G9.
.34

68
75
39
45
38

7

Y-Surf
(fr}

453.
447,
450G,
47,
490,
509.

513

05

68
76
33
45
39
54

L

=

Coocrdinate Points

Cocrdinate Points



¥ kk 1.940 S

Failure BSurface Specified By 6 Coordinate Points

Point XwSurf. Y~-Surf

No. (£t} (£r)
i 1 122.82 454.53
i 2 130.25 447 .62
3 26G .88 450 .44
i 4 278.03 468.63
5 291.82 489,48
& 301.30 508 .54

& kR 1_963 *x*k

Bl

Failure Surface Specified By 6 Coordinate Points

Point X-Burf ¥-gurf
No. (f£e) {(fr)
1 122.82 454 .53
2 136.2% 447 .62
3 260.88 450,44
4 278,03 468.63
5 2831.82 - £89.48
6 301.3¢ 508.54
*F % 1.9863 % % %
3
¥ A X I S F T
.00 117.26 234 .3%2 351,78 469.04 586.30
X 00 +-v-mmmm— e s o Fome e i +
_ ,
- *
- *
— *
117.26 + 13

£49
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351.

459,

58¢6.

703

az20,

$38.

52
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AR

** PCSTABLSM **

by
Purdue Univergity

~--3lope Stability Analysis--
Simplified Janbu, Simplified Bishop

or Spencer's Method of Slices

Run Date: 3/31/95
Time of Run: 10:00AM
Run By: MIC

BARITEL.IN
BARITE4E.QUT

Input Data Filename:
Qutput Filename:

PROBLEM DESCRIPTICHN BARTTEL . IN

BOUNDARY CCORDINATES

8 Top . Roundaries
15 Total Boundaries

Boundary X~Left Y-Left X-Right
NG . (£t} {fr)- (£t}
1 .00 435,00 40.00
2 40,00 435.00 50.¢0
3 50.00 4386.00 B0.0Q
4 BO.0O 447 .00 100.00
5 100.00 447.00 200.00
& 200,00 480.00 215.40
7 215,00 4880.00 345.00
8 345.00 523.00 545.00
g 101.00 447.10 200.00
10 200.00 &4%.190 30G.00
11 300.00 451.10 500.00
12 100.00 447.00 200.00
13 200.00 449.00 300.00
14 300.00 451.00 500.00
15 56.00 438.00 200.00

ISOTRCPIC SOIL FARAMETERS

4 Type{s} of Scil

Scil Total Saturated Cohssion Friction

B

Y-Right
{f£)

435,
438.
247 .
4477 .
480.
.G0
.g¢
.00
449,
451,
461l.
445,
451.
461 .
449,

480
523
533

Pare

0o
oo
00
on
Q0

10
L0
10
o0
06
00
0o

Preggure

[N I R T O Sl e T TR N O S

Soil Type
Below Bnd

Piez.



Type Unit Wt. Unit Wt. Intercept Angle Pressure Congtant Surface

Mo. {pcE) {(pct) {pst) {(deg) Param. {pef} No.
1 106.0 114.0 g 34.0 .H0 .0 L
2 i45.0 115.0 .0 20.0 .00 .0 1
3 110.0 118.90 .0 35.0 00 .0 1
4 i00.0 1006.0 .0 19.0 .00 .0 1

1 PIEZOMETRIC BURFACE(S) HAVE BEEN SPECIFIED

Unit Weight of Water = £2.40

Piezometric Burface No. 1 Specified by 3 Coordinate Points

Foint X-Water Y-Watex
No . {Et) (ft)
1 102.430 449.400
2 300.00 452 .00
3 S00.400 463,00 \ -

A Horizontal Rarthguake Leoading Ceoefficient
Of .100 Hag Been Assigned

A Vertical Earthquake Loading Coefficient
Cf .000 Has Been Asgssigned

Cavitation Presgure = .0 psf

Janbug Empirical Ceoef ig being used for the case of ¢ & phi both = 0

A Critical Failure Surface Searching Method, Using A Randowm
Technigque For Generating Sliding Block Surfaceg, Has Been
Specified.

1000 Trial Surfaces Have Besn Generated.
2 Boxes Specified For Generation Of Central Block Base

Length ¢f Line Segmentsg For Active And Passive Portions Of
83liding Block Is 25.0

Box X-Left Y-Left X-Right ¥-Right Height
No. {Eey ({EL) {(ft) {£¢) (£}
1 120,00 447 .70 150,00 448 .50 .90

ESL



prTTg

W

[EEE

1]

Slice
NG.

[Fo e 30N I S BEV B -~ VYIS N

250,00

450,00

350.

Following Are Displayed The Ten Most

Failure Burfaces Examined.

First

* % Qafety Factors Are caloulated By

They Are

00

Critigal Of The Trial

454. 00

.90

Ordered - Most Critical

The Modified Janbu Method * #

Failure Surface Specified By 7 Coordinate Pgints

Poi
No

~1 0N b2 o

Width
Ft {m}
5.4
2.4
&84 .7
19.2
i5.40
48.7 1
4.2

R e

Aoy L
I B WD D

ng

* k%

X-8urf

(£

1i8.
126.
267.
282.
258,
314.
ilg,

1.

t)

33
08
89
01
18
51
51

538

Y-8surf

{(ft

453
447 .
450.
470,
450
508.
513

LE X ]

Individual data on the

Weight

Lbs (kg)
1476,
16148.
30735.
53396.
46379,
B&ESTG.
19349,
i5.
327.
34310.
51569.
29359,
17474,
412.

VD WD W R W oy T WD T

7

Warter

Force .

Taop

Lbs{kg} Lbs
.0

Lo L e e s i S e O o T i I T e o O

14 glices
HWater Tie Tie Barthquake
Force Force Force Force
Bot Norm Tan Hor
{kg} Lbs{kg) Lbs(kg) Lbs(kg) Lbs
.0 N .0 147.7
152.2 .0 .0 161.9
5401.6 L0 .0 S073 .6
L736.0 .G .0 8398.7
129%4.9 .0 .0 4638.0
3849.6 .0 . 18697.6
302.7 .0 .0 1935 .0
L4 O .0 1.6
8.5 LG L0 32.8
42 .5 L0 L0 341 .0
¢ L0 .0 5156.%
.0 .0 .0 3936.0
.G .G L0 1747.5
.0 L0 L0 41.3

Failure Surface gpecified By

Point
No.

i-8urf

{f

t}

)

.05

&8
15
58

.04

98

.61

7 Coordinate Pointa

Surcharge

P

q)
0
G
0
Q
)

.0
.0
0
0
8
0
0
a
0

Load
Lbs (kg



S

=30 U e L B e

118,
126,
267,
282.
298.
314,
316,

33
08
8%
0l
19
5l
61

bl 1.539

453,
447,
450,
470.

490
508

* ok F

05
68
35
78

LGd
.58
513.

61

Failure Surface Specified By §

Point X-8Surg
No. {fr)

1 116.95

P 122 .58

3 261.30

4 278.87

5 280.72

& 284 .21

¥ de ke 1.606

Y-8Surf
{ft)

452
459

468
492

* k%

.59
447.
.23
.01
.54
502.

47

89

Failure Surface Specified By &

Boint X-8urf
No. {fr}

i 116.85%

2z 122.58

3 261,30

4 278,87

5 280,72

& 284.21

*kw 1.608

Failure Surface Specified By

Point ¥-5urf
No. (fr)

Y-Surt
(£¢)

452
447
450

468,
€52,
L85

502

L

.58
a7
.23

oL
94

6

Y¥-Surf
(ft)

€25

Coordinate Points

Coordinate Points

Coordinate Points



O e W

108,
124,
263,
281,
298,
300,

5]
is
&%
13
53
89

* kK 1.630

449.
447,
4590,
458.
486.
508.

ek

Failure Burface Specified By

Point X-8urf
No. (£}

1 108.68

2 124.18

3 263.8%

4 281.13

5 288.53

& 346.99

* %% 1.6830

B6
53
15
25
40
44

¥-8urs
{fr)

449.
447,
450,
468,
4846.
508.

& ok

Cocordinate Points

86

53
15
25
20
a4

Failure Surface Specified By 7

Poink X-Burt
No. {ft)

1 122.68
2 142.70
3 256 .29

4 270.87

5 287,92

[ 304.48

7 306,35
BEx 1.684¢6

Y-Surt
{ft}

454,
447.
449,
470,
488,
.32

567

51C.

* & &

Failure Surface Specified By

Point X-Burf
No. {£4¢)
1 122.68

48
8%
87
21
58

22

7

Y¥-8urt
(£}

454,

48

E25

Coordinate Pointsg

Coordinate Points



et

ERa

1 Ul b L N

*EFE

142.
256.
270.
287.
.48

304

306.

70
29
87
82

25

1.646

447 .
44%,
470,
488,
507.
.22

510

*E R

89
g7
21
58
32

Failure Surface Specified By 6 Coordinate Pointe

Point

X 351
I 169,
3 586
703,
F 820,
T 934.

.78

.36

82 -

08

X-8urf

Y-8urE

1.1.3.

ESb
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......
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APPENDIX F
HYDROGEOLOGIC EVALUATION OF HEAP LEACH PAD FACILITY



TN

R L Rt R R L I L T L D T O R A AP,
R L e R R R R R R R g g R R R I I I I T

* % * %
%% * %
* % HYDROLOGIC EVALUATION OF LANDFILI, PERFORMANCE * ok
* * HELP MODEL VERSIONWN 3.01 {14 OCTORBER 1994) * &
* & DEVELOPED BY ENVIRONMENTAL LABORATORY * &
*k USAE WATERWAYS EXPERIMENT STATION * %
* % FOR USEPA RISK REDUCTION ENGINEERING LABORATCORY * ok
& & * %
* & **

EFE S A S EES SR EFEEEEEESSEEESEEEL SRR EERE R EEE R R EREEEELEEEEETEESEEEE EREE S BT R R IR
P R L g R R R I T A R R R L g

PRECIPITATION DATA FILE: C:\HELP3\BARITEZ2.D4
TEMPERATURE DATA FILE: C:\HELP3\BARITEZ2.D7
SOLAR RADIATION DATA FILE: C:\HELP3\BARRITE2.D12
EVAPOTRANSPIRATION DATA: C\HELP3\BARITEZ.D11
SOIL AND DESIGN DATA FILE: C:\HELP3\BARITE1A.D10O
OUTPUT DATA FILE: C:\HELP3\BARITE1lA.QUT
TIME: 17:38 DATE: 3/22/1895

(EEF S EEEEEEEF L EETEEEEEEEEEEESEEIEEEE RS E R R R R R R R RS R R R E R R EEEREESEERE R TR R R

TITLE: BARITE HILL - “FLAT" AREA - 70 FEET OF ORE - CLAY K=5x10"-6

LR FE SRS R SRS A SRR ESESESESERNEREESSEESEESESESEEEERSSEEEREEEEEREEER S EEREEEEEET LR EEE RS

HOTE: INITIAL MCISTURE CONTENT OF THE LAYERS AND SNCW WATER
WERE SPECIFIED BY THE USER.

- LAYER 1

TYPE 1 - VERTICAL PERCOLATION LAYER

MATERIAL TEXTURE NUMBER 0

12.00 INCHES

0.3980 VOL/VOL

0.2440 VOL/VOL

0.1360 VOL/VQOL

0.2937 VOL/VOL
0.989999975000E-04 CM/SEC

THICKNESS

PORCSITY

FIELD CAPACITY

WITLTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

([ |

LAYER 2 F Z


file:///HELP3/BARITE2
file:///HELP3
file:///BARITE2
file:///HELP3/BARITE2
file://C:/HELP3/BARITE2
file://C:/HELP3/BARITE1A.D10
file:///HELP3
file:///BARITE1A

.TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER O
36.00  INCHES
0.4370 VOL/VOL
0.3730 VOL/VOL
0.2660 VOL/VOL
0.4332 VOL/VOL
0.499999987000E-05 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

120 | R T I |

TYPE 1 - VERTICAL PERCOLATION LAYER

MATERIAL TEXTURE NUMBER 0

822.00 INCHES

0.4570 VOL/VOL

0.1310 VOL/VOL

0.0580 VOL/VOL

0.2845 VOL/VOL
0.999999975000K-04 CM/SEC

THICKNESS

POROSITY

FIELD CAPACTTY

WILTING POINT

INITIAL SO0IL WATER CONTENT
BFFECTIVE SAT. HYD., COND,

oo

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 0

18.00  INCHES

0.4570 VOL/VOL

0.1310 VOL/VOL

0.0580 VOL/VOL

0.4570 VOL/VOL
0.999999975000E-04 CM/SEC

1.00  DPERCENT

50.0 FEET

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT, HYD. COND.
SLOPE

DRAINAGE LENGTH

nwoir # B oo

TYPE 4 - FLEXIRBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 37

0.05 INCHES
0.0000 VOL/VOL
0.0000 VOL/VOL
0.0000 VOL/VOL
0.0000 VOL/VOL

0.1299999399000E-10 CM/SEC
1.00 HOLES/ACRE
2.00 HOLES/ACRE

3 - GOOD

THICKNESS
POROSITY
FIELD CAPACITY
WILTING PQINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML, PINHOLE DENZITY
FML INSTALLATION DEFECTS
FML, PLACEMENT QUALITY

F3

(LI I H

[/ I T A



THICKNESS
POROSITY

FIELD CAPACITY
WILTING POINT

INITIAL S
EFFECTIVE

- TYPE 3 - BARRIER SOIL LINER

MATERIAL TEXTURE NUMBER
24.00
0.45
0.41
0.31
0.45

[ I [

OIL WATER CONTENT
SAT. HYD. COND.

ko

0

20
10
10
20

INCHES

VOL,/VOL
VOL/VOL
VOL/VOL
VOL/VOL

0.999999%97000E-06 CM/SEC

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DREFAULT
SOIL DATA BASE USING SOIL TEXTURE #10 WITH A
GOOD STAND OF GRASS, A SURFACE SLOPE CF 4.%
AND A SLOPE LENGTH OF 310. FEET

.

i.

60
Q
oo
0

L7585

079

. 686

0.

8C8 RUNOFF CURVE NUMBER . = 80
FRACTION OF AREA ALLOWING RUNOEF = 100.
AREA PROJECTED ON HORIZONTAL PLANE =

EVAPORATIVE ZONE DEPTH _ = 3%.
INITIAL WATER IN EVAPORATIVE ZONE = 11
UPPER LIMIT OF EVAPCRATIVE STORAGE = 13.
LOWER LIMIT CF EVAPORATIVE STORAGE = 8
INITTAL SNOW WATER =

INITIAL WATER IN LAYER MATERIAILS = 272,
TOTAL INITIAL WATER = 272.
TOTAL SUBSURFACE INFLOW =

0.

000
053
053
00

EVAPOTRANSPIRATION AND WEATHER DATA

PERCENT
ACRES
INCHES
TNCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES/YEAR

NOTE: EVAPOTRANSPIRATION DATA WAS ORTAINED FROM

AU

MAX IMUM
START ©
END QOF

AVERAGE
AVERAGE
AVERAGE
AVERAGE
AVERAGE

GUSTA GECRGIA
LEAF AREA INDEX
F GROWING SEASON (JULIAN DATE)

GROWING SEASON (JULIAN DATE)
ANNUAT, WIND SPEED
18T QUARTER RELATIVE HUMIDITY
2ND QUARTER RELATIVE HUMIDITY
3RD QUARTER RELATIVE HUMIDITY
4TH QUARTER RELATIVE HUMIDITY

F 4

L

3

6.
68.
70.
77,
73.

.50

€8
323
50
oo
00
00
00

PH

o 00 o o =



NCTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED UIING
COEFFICIENTS FOR AUGUSTA GEORGIA

NCRMAL MEAN MONTHLY PRECIPITATION (INCHES;

_ JAN/JUL FEB/AUG MAR /SEP APR/OCT MAY/NOV JUN/DEC
% 4.88 4,21 5.07 4.11 3.99 4.00
4.73 3.83 3.80 2.60 2.54 3.64
NOTE: TEMPERATURE DATA WAS SYNTHETICALLY CENERATED USING
% COEFFICIENTS FOR AUGUSTA GEORGIA
NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)
E JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
' 42,60 46.20 53.40 62.40 70.20 76.60
80.00 79.10 73.70 62.80 53.80 45.30

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALQY GENERATED USING
COEFFICIENTS FOR AUGUSTA ) GEORGIA

STATION LATITUDE = 33.22 DEGREES

R RS SRS ER AR ES LS RS R RS R LR RS E RS EESEEREREEREEEEEEEEEESEESFEEEERESERETEEEEE]

AVERAGE MCNTHLY VALUES IN INCHES FOR YEARS i THROUGH 20

PRECIPITATION
TOTALS 5.09 3.51 5.73 3.26 3.57 3.7¢
5.595 3.4%6 4.75 2.44 2.11 3.286
STD. DEVIATIONS 2.88 1.67 3.32 1.97 2.24 2.15
3.08 2.03 2.66 1.76 1.59 1.53
RUNOFY
TOTALS 0.3%9% 0.212 1.9039 0.182 8.087 0.0%¢0
0.376 0.0740 0.365% 0.068 0.069 0.093
STD. DEVIATIONS l1.222 0.4446 1.646 0.597 0.257 0.306
0.456 0.140 0.639 0.140 0.254 0.267
EVAPOTRANSPIRATION
TOTALS 1.286 1.806 2.979 3.835 4.177 3.656



4.754

STD. DEVIATICONS 0.234
; _ 1.555

3.438

0.235
1.510

LATERAL DRAINAGE COLLECTED FROM LAYER 4

5; TOTALS - 0.7267
1.0965

STD. DEVIATIONS 0.3177
0.3417

TAOTALS 0.0291
0.0218
STD. DEVIATICNS C.0020
0.001s

0.0167
0.0217

0.0012
0.0010

L4332

.444
.578

L3768
L0227

L1471
L3863

. 01840
.42083

.0008
.0019

0,913

1.445
0.256

G.7615
0.3022

0.4174
0.248¢

0.0185
¢.021¢Q

.0021
.0012

AVERAGES 31.6108
34.15987
STD. DEVIATIONS 2.7517
2.2186

25.5615
34.1745

1.8718
1.4083

28
34

1
2

L9478
.0289

L1712
.6638

2.766 1.6823
0.851 1.625
0.776 0.598
0.4296 0.6543
0.9550 0.8530
0.2642 0.3863
0.3258 0,3584
0.0177 0.0154
0.0212 0.0201
0.0015 0.0020
0.0016 0.0018
{INCHES)
29.2581  30.8199%
33.3871 32.89%2
2.1348 2.8711
2.2025 2.5484

31,9221
33.1124

3.0155
1.687¢6
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AVERAGE ANNUAL TOTALS & (8TD. DEVIATIONS) FOR YERRS 1

PRECIPITATION 26.
RUNOFF 3.
EVAPOTRANSPIRAT ION 33.
LATERAL DRAINAGE COLLECTED 5.

FROM LAYER 4

PERCOLATION/LEAKAGE THROUGH a.

FROM LAYER &

AVERAGE HEAD ACROSS TOP 31.

OF LAYER o

1706060.

13353.

122201,

33633

864 .

THROUGH

52

.198

137

20

19.77725

¢.508L1L7



CHANGE IN WATER STORAGE 0.002 {( 4.9366]) 7.78 0.00%
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PEAK DAILY VALUES FOR YEARS 1 THRQUGH 20

T T wemesy (u. v
PRECIPITATION e 17097.301
RUNOFF 2.606 9460.6445
DRAINAGE COLLECTED FROM LAYER 4 0.50002 1815.05933
PERCOLATION/LEAKAGE THROUGH LAYER 6 0.002824 10.25131
AVERAGE HEAD ACROSS LAYER & 124.014
SNOW WATER 2.63 9548.0449
MAXIMUM VEG. SOIL WATER (VOL/VOL} 0.4202
MINIMUOM VEG. SOIL WATER (VOL/VOL) 0.,2083
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FINAL WATER STORAGE AT END OF YEAR 20

. LAYER (INCHES) (VOL/VOL}
| e R
; 2 15.5939 0.4332
E 3 233.9026 0.2846
3 4 8.2260 0.4570
) 5 0.0000 0.0000

6 10.8480 0.4520

SNOW WATER 0.000
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HYDROLOGIC EVALUATION OF LANDFILI PERFORMANCE

HELP MODEL VERSION 3.01

(14 QCTORER 1994)

DEVELOPED BY ENVIRONMENTAL LABORATORY
USAE WATERWAYS EXPERIMENT STATION
FOR USEPA RISK REDUCTION ENCGINEERING LARORATORY

*
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PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:
SOLAR RADIATION DATA FILE:
EVAPOTRANSPIRATION DATA:
SOTL AND DESIGN DATA FILE:
OUTPUT DATA FILE:

anaana

TIME: 17:44 . DATE : 3/22/1995

:\HELP3\BARITEZ2.D4
:\HELP3\BARITEZ2.D7
:\HELP3\BARITE2.D13
:\HELP3\BARITE2.D11
:\HELP3\BARITE2A.D10
\HELP3I\BARITE2A.QUT

EEF SR A L SRS REE AR A S RA NSRS L S E S SREEEELEEEEEEREEFESEREREEEEREEREEEEEESENEFES)

TITLE:

BARITE HILL - *SLOPE" AREA - 35 FEET OF ORE - CLAY K=5x10"-%

(A RS A SR A SRR ER AR RS SRS SR LSRR AR ER RS RSN RS ERRE R ERERRESRREREERR ERREERESRERE S &R T

NOTE

INITIAL MOISTURE CONTENT OF THE LAYERS AND SNCOW WATER

WERE SPECIFIED BY THE USER.

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAT, SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

B 0 H

noB

LAYER

12.00 INCHES -

0.3980 VOL/VOL

0.2440 VOL/VOL

0.1360 VOL/VQL

0.2904 VOL/VOL
0.9995999750008-04 CM/SEC

2 Fi0


file:///HELP3/BARITE2
file:///HELP3/BARITE2
file://C:/HELP3/BARITE2.D13
file:///HELP3/BARITE2
file:///HELP3/BARITE2A
file:///HELP3
file:///BARITE2A

JTYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 0
36.00 INCHES
0.4370 VOL/VOL
0.3730 VOL/VOL
0.2660 VOL/VOL
0.432%9 VOL/VOL
0.439993987000E-05

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND,

oo

TYPE 1 - VERTICAL PERCOLATION LAYER

MATERIAL TEXTURE NUMBER 0
402.00 INCHES

0.4570 VOL/VOQL
0.1310 VOL/VOL
0.0580 VOL/VOL
0.2923 VOL/VOL

0.999999975000E-04

-

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SQIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

HowoB 0 o8

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 0
18.00  INCHES
0.4570 VOL/VOL
0.1310 VOL/VOL
0.0580 VOL/VOL
0.4570 VOL/VOL
0.999999975000E-04
1.00  PERCENT
50.0 FEET

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD., COND.
SLOPE

DRAINAGE LENGCTH

[ I | [N N 1 -4

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 37

.05 INCHES
L0000 VOL/VOL
.0000 VOL/VOL
.0000 VOL/VOL
.0000 VOL/VOL
0.199993999000E-190

THICKNESS

PORCSITY

FIELD CAPACITY

WILTING POINT

INITIAL S0OIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML, PINHOLE DPENSITY

FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

1

OO OO0

FL O SR T O T T |

3 - GO0D

CM/SEC

CM/SEC

CM/SEC

CM/SEC

1.00 HOLES/ACRE
2.00 HOLES/ACRE



TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER o
24.00 INCHES
0.4520 VOL/VOL
0.4110 VOL/VOL
0.3110 VOL/VOL
0.4520 VOL/VOL
0.599999397000E-06 CM/SEC

THICKNEES

POROSITY

FIELD CAPACITY

WILTING POINT

INTITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD, COND.

H

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: 8C8 RUNOFEF CURVE NUIMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE #10 WITH A
GOOD STAND OF GRASS, A SURFACE SLOPE OF 33.%
AND A SLOPE LENGTH OF 105. FEET.

SC8 RUNMOFF CURVE NUMBER | = 82 .80

FRACTICN OF AREA ALLOWING RUNOFF 100.0 PERCENT
AREA PROJECTED ON HORIZONTAL PLANE 1.000 ACRES
EVAPORATIVE ZONE DEPTH 31.0 INCHES

INITIAL WATER IN EVAPQORATIVE ZONE
UPPER LIMIT OF EVAPQRATIVE STORAGE
LOWER LIMIT OF EVAPORATIVE STORAGE
INITIAL SNOW WATER

INTTIAL WATER IN LAYER MATERIALS
TOTAL INITIAL WATER

TOTAL SUBSURFACE INFLOW

11.710 INCHES
13.078 INCHES

£.686 INCHES

0.000 INCHES
155.648 INCHES
155.648 INCHES

Q.00 INCHES/YEAR

(LI I - S (I

#onoa

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM

AUGUSTA GEORGTA

MAXTMUM LEAF AREA INDEX = 3.50
START OF GROWING SEASON (JULIAN DATE} = 68

END OF GROWING SEASON (JULIAN DATE} = 323
AVERAGE ANNUAL WIND SPEED = 6.50 MPH
AVERAGE 18T QUARTER RELATIVE HUMIDITY = &£8.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 70.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 77.00 %
AVERAGE 47TH QUARTER RELATIVE HUMIDITY = 73.00 %

FlZ
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NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AUGUSTA GEORGIA

NORMAL, MEAN MONTHLY PRECIPITATION (lNCHESi

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY /NOV JUN/DEC
4 .88 4,21 5.07 4.11 3.89 4.00
4.73 3.93 3.80 2.60 2.54 3.64

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AUGUSTA GEORGIA

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHETIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY /NOV JUN/DEC
42 .60 46 .20 53.40 62.40 70.20 76.60
80.00 79.10 73.70 £2.80 53.80 45.30

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AUGUSTA » GEORGIA

STATION LATITUDE = 33.22 DEGREES

R O LRl R N E R T R g R LR L

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20

PRECIPITATICN
TOTALS 5.09 3.51 5.73 3.26 3.57 3.70
5.95 3.46 4.75 2.44 2.11 3.26
STD. DEVIATIONS 2.88 1.67 3.32 1.97 2.24 2.15
3.08 2.03 2.66 1.78 1.59 1.53
RUNOFEF
TOTALS 1.066 0.247 1.117 0.213 g.124 0.114
0.495 0.099 0.417 0.097 0.075 g.118
5TD. DEVIATIONS 1.248 0,437 1.659 0.557 0.275 £.310
0.529 0.175 0.644 0.179 0.264 0.281
EVAPOTRANSPIRATION
TOTALS 1.281 1.802 2.978 3.837 4.159 3.641

Fi%



STD. DEVIATIONS D.
.566 1.

LATERAL DRAINAGE COLLECTED

TOTALS . 0.
1
STD. DEVIATICONS G.
0.

TOTALS 0.
0.
STD. DEVIATIONS 0.
G.

234 a.

L7332 3,407

238
508

FROM LAYER 4

6413 aQ
0515 1
2392 0
3762 0

02085 0
0235 0
0024 0
g030 ¢

L0171
L0243

L0012
.0020

2.443

0.445
G.560

0.4399
£.8480

0.3383
0.2243

0.0188
0.0228

0.0027
0.0018

2.73%9

¢.851
0.785

'

.4282
0.8765

L2699
L2674

oo

0.0182
0.0227

0.0022
0.Q0022

1.623

.636
.596

[ o

L7167
L6950

oo

0.4468
0.2487

0.0211

C.02a8

0.0036
0.0021

0.908%

L4232
. 257

o

.8660
L7462

o O

.41889
L1812

L B

0.0218
g.0217

0.0034
0.0015

AVERAGES 33.
37.
STD. DEVIATIONS 3,
4,

0234 20.
8816 38.
4127 2.
4965 3.

3513
4350

0156
0210

30.1518
37.3424

3.9877
2.7091

30.0838 3
36.1258 3
3.3745
3.3040

3.5276
4.2206

5.4045
3.2801

35.7934
34.6174

5.2582
2.2354

RS R EREREEEES AR SRS S LSRR SR LSRR AR S S RS L EREEELEEELEREEEREEEEETETEEEEEEEEY
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS)

20

T e e e b et M gt e e AR e e i e ok mm b e e mf Mk e mA e e ok e M M e m em m e M e M e WP vH e e A ok mm mh W o mm mb o i i mm ma s s o mm w s o mm ae —r m m

PRECIPITATION
RUNOFF
EVAPOTRANSPIRATION

LATERAL DRAINAGE COLLECTED
FROM LAYER 4

PERCOLATION/LEAKAGE THRQUGH
FROM LAYER &

AVERAGE HEAD ACROSS TCP
OF LAYER &

33.551

B.8gl1
0.254

34.287

F

47 |
04 (

{

Y

FOR YEARS 1 THROUGH
CU. FEET

8.064) 170060.0
2.6641) 15109.19
3.8719) 121788.53
2.01198) 32239.729
0.01549) 922,168
1.950)

18.55785

0.54226



CHANGE IN WATER STORAGE D.000 { 4.5001) 0.43 0.000
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PLAK DAILY VALUES FOR YEARS

PRECIPITATION

RUNOFF

DRAINAGE COLLECTED FROM LAYER 4
PERCOLATION/LEAKAGE THROUGH LAYER 6
AVERAGE HEAD ACROSS LAYER 6

SNOW WATER

MAXIMUM VEG. SOIL WATER (VOL/VOL)

MINIMUM VEG. SOIL WATER (VOL/VOL}

1 THROUGH

76

481

14996

.001617

669

.63

e R e e

17097.301
9006.3867
544 .36292

5.86944

9548 .0449

0.4202

0.208¢0
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FINAL WATER STORAGE AT END QF YEREAR 20

e mm o e e ey W mm o mm mm M= e mm g e e mm o mm mm oy e mm = sm e M= e T e M= e e R o = e e mm = T ok = e mm ma g = e m ek = Me e e MM e e = e =

LAYER {INCHES) {VOL/VOL)
1 34847 0.2904
2 15.5843 0.4329
3 117.5070 0.2923
4 8.2260 0.4570
5 0.0000 0.040a0
6 10.848¢0 0.4520
SNOW WATER 0.000

(I Z X E SRR E RS SR REA RS AR ERER RS RREEEESEREERE SRS ESEREEFRERERS SRR ERREREE SR EESEESEEREEER]
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APPENDIX G
LABORATORY TEST RESULTS



Project: Barite Hill
Sample No:  Spent Ore
Sample Type: Remoided

CONSTANT HEAD PERMEABILITY TEST
FIXED WALL - ASTM D 2434

INITIAL SAMPLE DATA

Sampte Area- A ([em~ 2) 841.07

Sample Ht. - L {cm) 9.68

Volume {cm ™ 3) 7823

Dry Weight (g) 1614.0

Moisture Content 10.0%

FINAL SAMPLE DATA

Change Ht. (cm) 0

Sample Ht. (cm) 9.65

Wet Wt. (g) 2086.00

Moisture Content % 13.30

TEST DATA

Head (h) = 33.5cm

Elapsed Time| Vol Efffuent | Permeability
t {min) Q{cm™3) | k{cm/sec}
1525.00 30.0 1.2E-06
2933.00 62.1 1.3E-06
1336.00 . 285 1.3E-06

k = Qi/Aht

Steffen Robertson & Kirsten inc. (U.S.)

6.

Project No: 14115
Tested By: MC
Date: 3/38/95

Max, Dry Density (pcf) 141.70
Opt. Moisure Content 8.9%
init. Dry Density (pcf) 128.80
Percent Max. Dry Density 80.9%
Final Volume (cm ~ 3) 782.3
Final Dry Density (pcf) 128.8
Elapsed Time] Vol. Etfluent] Permeability
t (min) Q {cm~3) | k {cm/sec)
1560.00 311 1.2E-06
1301.00 253 1.2E-06
Ave, Permeability= 1.2E-06
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APPENDIX H
GROUNDWATER MONITORING AND DETECTION PLAN
AND
SAMPLING AND ANALYSIS PLAN

HA



NEVADA GOLDFIELDS INC.
BARITE HILL PROJECT

-

GROUND WATER MONITORING PLAN

SOLID WASTE DUMP
PERMIT IRP-242
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NEVADA GOLDFIELDS
GROUND WATER MONITORING PLAN
SOLID WASTE DUMP
PERMIT IWP ~ 242

in accordance with sclid waste permit IWP - 242, the following
ground water monitoring plan is submitted for our residue disposal
facility.

GROQUND WATER MONITORIN YSTE

Seven clusters of monitoring wells have been installed for the
facility. Each cluster consists of one shallow well to monitor
saprolite water table as requested in permit condition 7, and alsc
wells to monitor any deeper fracture zones that are hydraulically
active. These well locations are shown on the enclosed drawing
(IWF~1). A schematic drawing of both the shallow and deep wells is
also enclosed. The well depths are as follows:

WELL NUMBER DEPTH WELL NUMBER DEPTH
al 183 F7 Bl 171 PV
A2 143 FT B2 . 121 FT
A3 70 FT
cl 182 FT Di 130 PT
c2 75 T D2 160 FT

GW-5 37.8 FT D3 78 FT
El &0 FT Fl 205 FT
E2 300 pT ¥r2 140 FT
E3 108 FT F3 75 FT

GW-6 28.4 FT
Gl. 38 FT
G2 ' 200 F7T

G3 125 FT

. Two systems (clusters A and F) have been installed hydraulically
upgradient from the facility for groundwater samples that are
representative of background groundwater quality and are not
affected by the facility.

Five systems (clusters B, C, D, E, and G) have been installed
hydraulically downgradient from the facility to detect any
statistically significant degradation of groundwater quality if
degradation of groundwater were to occur. In addition, four more
wells have been installed hydraulically downgradient from the waste
facility toe, one on either side of Well cluster D and two arcund

1
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the edges of the Barren Pond, as shown on the enclosed drawing.
These four wells (L, M, 0, and P) will monitor water quality in the
uppermost aquiferf

The monitoring system will be maintained so that water gquality
immediately upgradient and downgradient of the facility may be
measuread. -

All monitoring wells have been or will be constructed and integrity
will be maintained in accordance with R.61~71.

If it is determined by Nevada Goldfields or SCDHEC that the
groundwater monitoring system no longer satisfies the minimum
requirements for the number, location, construction, or integrity
of the wells with relation to structurally damaged wells, dry
wells, wells no longer upgradient or downgradient, etc., Nevada
Goldfields will:

1. Notify SCDHEC Sclid and Hazardous waste Div. in writing
within seven days of evaluation data, but no later than
sixty days after collecting water lewvel data, that the
monitoring system no longer satisfie§ permit conditions;

2. Submit to SCDHEC Solid and Hazardous Waste Div. in
writing a complete proposal to upgrade the monitoring
well network within thirty days of notification from
DHEC, but no later than ninety days after collecting
water level data; and

3. Complete installation of additional well(s) necessary to
achieve compliance with permit conditions within forty-
five days of receiving approval from DHEC.

ROQUTINE GROUNDWATER MONITORING

Nevada Goldfields will perform routine monitoring cof groundwater
quality and elevation conditions to determine if residue disposal
activities are affecting groundwater quality at the facility.

Groundwater monitoring will be performed according to the
constituent list and schedule in table 1 for all wells specified in
the permit condition 7d and any cther well(s) deemed necessary by
the facility or SCDHEC. A copy of the sampling and analysis plan

used by Nevada Goldfields is enclosed.

Initially, only the wells to the upper aquifer will be sampled.

" These wells will be sampled twice within one week and then

quarterly during the first year of operation for background data.
They will continue to be sampled quarterly throughout the life of
the project and after closure. If, at any time, it appears that
the upper aquifer is becoming contaminated by metals or cyanide
leaching from the residues, then the monitor wells to the second

HA



agquifer will be sampled twice in one week to start establishing
background data for this aquifer.

Nevada Goldfields will determine on a quarterly basis the elevation
of the groundwater surface in each sampled well the same day the
samples are collected.

Each quarter, Nevada Goldfields will collect, preserve and analyze
groundwater samples as outlined in the enclosed Sampling and
Analysis Plan, for the constituents listed in table 1. = The
following procedures will alos be used:

Samples will be collected by bailing using BE.P.A. protocols.
Three well volumes will be evacuated prior to collection of
the sample, or the well will be evacuated until dry. Well
volumes will be determined by measuring the depth to water -
depth to bottom of well * radiuns of the well squared * pi.

Samples will be preserved according to E.P.A. protocols.
These protocols are outlined in the Appendix to the attached
Sampling and Analysis Plan. .

Samples will be sent to a SCDHEC certified lab for analysis on
all constituents listed in table 1.

DATA EVALUATION

It is well known that the metals and other constituents of
groundwater vary greatly throughout the course of the year.
Rainfall events and changes in the height of the water table can
naturally cause wide fluctuations in the measured parameters. This
needs to be taken into account when evaluating groundwater data.

Ancther factor that needs to be taken inte account is the general
mineralization of the area. Nevada Goldfields, Inc. would not be
mrining here if significant mineralization had not occurred in this
area. This means that many metal values may naturally be cutside
of "normal" groundwater parameters. No amount of remediation wxll
change "natural" metal levels to "normal" cnes.

Nevada Goldfields will establish baseline water quality data for
all wells for the constituents included in the first six sampling
events as specified in table 1. The six sampling events will
include two events prior to waste disposal to be collected at a
time interval not less than one week apart, and four quarterly
sampling events during the first year of operation.

Nevada Goldfields will compare the downgradient water quality to

the upgradlant water guality using one or more of the procedures
specified in the Federal Register, 40 CFR Parts 257 and 258.

Ho5
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The initial six samples of each downgradient well and the
results of the two upgradient wells (18 samples total) will be
used as the sample population to estaklish a tolerance
interval for eath constituent using the distribution of the
background data.

A tolerance interval represents the limits within which a
specified percentage of the population is expected to lie with
a given probability. If the standard deviation of the
population of samples were known, the limits for a given
percentage of the population could be calculated with
certainty. However, when only an estimate of the standard
deviation is known, based on a limited sampling population, a
tolerance interval based on inclusion of a percentage of the
population with a specific probability of inclusion is all
that can be calculated.!®

The tolerance interval will be calculated as follows:
Tolerance Interval = X +/- ks

where X is the sampled population mean, s is the estimated
standard deviation, and kX is a factor based on the percentage,
P, ©of population to be included, the probability, &, of
inclusion, and the number of measurements used to calculate X
and s. The percentage and probability will both be used at
the 85% level, corresponding with the. .05 Type I error level
suggested in the EPA subtitle D regulations. The k value will
be taken from a chart such as that found in NBS Handbook 91.2
For the purpose of determining X and s, all data reading below
the detection limit will be used as the detection limit value.

After the tolerance interval has been established, any sample
that reads outside of the interval will be suspected of
showing groundwater contamination for the element in question.

. There will be some parameters that can not be analyzed by the
- above method, Any samples that constantly read below the

detection limit will have no measurable standard deviation,
and therefore no tolerance level. An increase in the reported
values of these samples over three sampling events will be
considered to show possible contamination. :

1f ‘groundwater contamination is suspected, the well will be
resampled and reanalyzed for the suspicious parameters. If

t Taylor, John; Quality Assurance of Chemical

Measurements, Lewis Publishers, cl1987, pg3l.

2 Natrella, M.G., "Experimental Statistics”, NBS Handboock

91, National Bureau of Standards, Gaithersburg, MD 208%9.
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the second sampling also shows values outside the allowable
range, the Department will be notified. If the average of the
two values 1is greater than groundwater limits for the
parameter, an assessment of groundwater impact will begin as
addressed in Permit IWP-242, Condition 10. If the average of
the two values is less than groundwater limits, no action will
be taken until after sampling is completed for the following
quarter.

The following quarter the monitor well in guestion would be
sampled along with the rest of the wells. If the value of the
suspicious parameter shows an increase when compared with the
average value obtained from the two samples taken the previous
quarter, the well will be resampled and retested for that
parameter, If the average of these two values is higher than
the average from the previous guarter, assessment of
groundwater impact will begin., If the value of the suspicious
parameter has decreased when compared with the average value
chtained from the two samples taken the past quarter, we will
wait and see what the following quarter’s resulis are for that
parameter. "

This quarterly tracking will continue until the parameter has
dropped back to within the allowable range (at which time the
incident is assumed to be over), the average value of the two
samples taken within the same guarter has increased for two
consecutive quarters, or the value has increased above
groundwater limits.

The quarterly samples from the upgradient wells will be ccmpared
with the baseline established from these wells (12 samples) in the
same manner. This will help to determine if the groundwater is
deteriorating above the minesite. If these wells show groundwater
deterjoration, the Department will be notified so that it may look
for the cause if it deems it is warranted.

If any more wells are added to the system due to changing
hydrology, etc., the same plan will bhe used.

Nevada Goldfields will ensure that the groundwater flow rate and
direction are evaluated by a qualified registered professional
geologist or geotechnical engineer each time samples are taken. A
potentiometric surface map will be generated which will demonstrate
the flow directions for the uppermost aquifer.

CLOs POST CLCSURE MONITORING
Nevada Goldfields will monitor groundwater quality in the
upgradient and downgradient wells in the uppermost aquifer at the

faci%i?y for a period of thirty years as required in permit
condition 12. After five years of post closure monitoring, NGI

HF



will petition DHEC to terminate or modify post closure monitoring
if study of the site hydrology and groundwater quality shows
justification.

The monitoring program will be identical teo the operations
monitoring plan described in detail above. The cost ©f the
groundwater monitoring program is projected at $30,000 per year (in
constant 19391 dollars).

REPORTING

Nevada Goldfields will submit results of the groundwater monitoring
program as specified in table 1 in accordance with the following
schedule stipulated in permit condition 13:

Sampling Quarter Sampling Period Results to DHEC

ist January-February April 15
2nd April-May July 15
3xd July-August October 15
4th October-November * January 15

Nevada Goldfields will submit a guarterly report containing all
water guality data and statistical analyses to DHEC as specified in
the schedule above. An annual report will be submitted with the
fourth guarter report summarizing the quarterly determinations of
groundwater flow direction and rate. This report will include
determination as to whether the monitoring well network continues
to meet the requirements of permit condition 7.

g
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GROUND WATER MONITTORING WELLS
SAMPLING AND ANALYSIS PLAN
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INTRODUCTION

¥Monitoring of the ground water is an important part of the overall
plan to protect the environment at the Barite Hill Project. Ground
water monitor wells have been strategically placed so that any
leaks in the solid waste facility, the pads, or ponds can be
detected and the problem addressed before irreparable damage is
done to the environment. Two well clusters, A and F, have been
ingtalled upgradient of the system. These wells will be used to
determine the background quality of the ground water. The rast of
the wells are hydraulically downgradient.

This sampling plan must be followed to ensure that the ground water
samples taken are truly representative of the ground water, that no
contamination is introduced into the ground water by the sampling
procedures, and that the analytical results are accurate.

EQUIPMENT/SITE PREPARATION

1. All wells are to be kept locked unless sampling is taking

place. B

2. Equipment used for monitor well sampling is dedicated for this
purpose only and is stored in such a way as to keep it clean
and free of contamination.

3. All eguipment that will go down the well (M-scope, teflon
bailer) are triple rinsed with distilled water and allowed to
dry before entering each well.

CALCULATION OF AMOUNT OF WATER TQ BE EVACUATED PRIQOR TO SAMPLING

4, Depth to water is to be measured from the top of the PVC
casing using the M-scope. Depth to water is measured in all
wells that are to be sampled before sampling any of the wells.
Depth to water is recorded on Water Sampling Form (See

Appendix) .

5, Subtract the depth to water from the total depth of the well
ta calculate the length of the water column.

6. Use the following formula to find the total volume of water in
the well:

Volume = {0.5*casing diameter)® * pi * water column depth

7. Multiply the volume cbtained in step six above by 3 to get the
amount of water that must be evacuated before sampling.

K0
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PUMPING WELLS AND SAMPLE COLLECTTION

8.

Sample upgradient wells first to ensure they are not
contaminated by anything in the downgradient wells.

FOR 4" diameter wells with dedicated air-lift pumps (GW 1,2,3,5&6)

9.

10.

Pump the well with the dedicated air 1lift pump into a
graduated bucket until the three well volumes calculated in
step seven are evacuated or until the well is pumped dry.

Allow the well to recover enough volume to fill the required
sample bottles, then sample while wearing latex gloves. The
required parameters to sample for avre listed in the Appendix.

FCOR 2* Monitor Wells (no pumps, Wells A-0O)

11.

12.

Lay plastic on the ground around the well to prevent
contamination of the sampling eguipment. Wear latex gloves to
prevent contaminating the bailer with your hands. Evacuate
three well volumes {calculated in step 7) or until dry, using
the teflon bailer and disposable bailing line. Disposable
bailing line should be composed of a chemically inert material
such as polypropylene rope or nylon weedeater line. (Be sure
to replace bailing line before bailing each well.)

Fill the regquired sample bottles using the teflon bailer. The

required parameters are listed in the Appendix.

QUALITY CONTROL SAMPLES

13.

Bach sampling event should include double sampling one well
for all parameters. These samples will be sent in to the lab
for analysis under the designation Well T. Randomly pick
which well is to be sampled by drawing from a hat. Record
which well is picked on the Water Sampling Form. Sample as
above. Blank samples consisting of distilled water will also
be sent to the laboratory under the designation Well U.

INTERIM SAMPLE STORAGE

14,

Immediately after «collecting each sample, add any
preservatives necessary, {see Table 1), cap and store in
cooler. Sample bottles usually already contain the

preservatives necessary when sent from the lab, however, you
should check the label to make sure no mistakes were made and
the preservative in the bottle is the correct ane.

i



FIELD MEASUREMENTS

15.

pH, Specific Conductivity, and Temperature measurements must
be taken in the field.

pH - Calibrate meter using the two standard method. First,
place the elsctrode in pH 7.00 buffer solution and set meter
to 7.00 using the calibration knob. Rinse the electrode by
swirling in distilled water and then place in the pH 4.00
buffer solution. Adjust the slope so the meter reads 4.00.
Field calibration shonld be done in the field so the
temperature at calibration is as close as possible to the
temperature at reading. (The meter has built-in temperature
compensation, but will still fluctuate slightly with
temperature.)} Again rinse electrode with distilled water.
Repeat the above steps until stable readings are obtained.
The meter is now ready to operate. Read ground water field pH
by placing electrode into a sample. The pH recorded will be
the average of three separate readings taken at each well.
Check for meter drift by reading the pH of the pH 4.00 buffer
at least every fourth well. Recalibrate meter if needed.

specific Conductivity -~ Specifie conductivity is also read in
the field using a meter. The probe calibration is checked by
reading a standard solution of a known conductivity. If this
reading is not correct, follow the manufacturer’s instructions
to recalibrate the probe. Again, the specific conductance .
recorded will be an average of three separate conductivity
readings for each well.

Temperature - Temperature is read of a thermometer allowed to
equilibrate in a ground water sample.

CHAIN OF CUSTODY

16.

17.

A Chain of Custody must be kept with all monitor well samples
to ensure that the sample taken from the well is the same
sample that reaches the lab for analysis The sampler should
fill out a Chain of Custody form for all samples. An example
of a Chain of Custody form can be found in the Appendix. A
copy of the completed Chain of Custody forms and copies of the
completed water sampling forms should be turned into Jean
Whisnant.

SHIPMENT

Samples will be preserved at 4 degrees C immediately after
collection (See Interim Storage Section above). They will

HZ
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SOUTH CARCLINA DEPARTMENT OF HEALTH AND EHVIRONNENTAL CONTROL
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U.S. EPA RECOMMENDED PRESERVATION
METHODS FOR WATER AND WASTEWATER SAMPLES?

Max. Recommended

Test Presarvation Method Holding Time
Acidity Alkalinity Store at 4°C 14 days
Ammonia Adc S0, t00H -2 24 hours
Store at 4°C
800 Store at 4°C 48 hours
con AdaH,S0,topH 2 28 gays
Chigeuder Hone requred 28 days
Chiornine, residual Det. on site Mo holding
Cyande Add NaOH topH = 12 14 days
Store at 4°C
Dissolvad Orygen Del ansite No holding
Fiuonde None required 28 days
Mercury AddHNOq10pH - 2 2B days (in giass)
13 days (in plastc)
hetals AJEHNOqtopH + 2 6 months
Murata Add H,SC10pH - 2 48 hours
Store at ¢°C o
Nitrite Store at 4°C 48 howurs
01 & Grease o Add H;50,10pH -.2 28 days
Organic Carbon - Add Ha50,4topt 22 28 days
Store at 4°C
pH Stora at 4°C No holding
Phrenchics AddHzPO4topH . 4 28 days
2 1.0qCus0,/L
Store at 4°C
Phosphorus. ortho Filter on site 48 hours
Phosphorus. total Add Ha804tapH (2 28 days
Store at 4°C
Sohds Store at 4°C 7 days
Specthe Conductivity Store at 4°C 28 days
Suliate Store at4°C 28 days
Sutlide Add 2ml t M zinc 7 days
acetate &1 N
NaQOHtopH 3
Store at 4°C
Temperature Deat. onsite Ng holding
T Kjeldant Nirogan Add H,S0,t0pH . 2 28 days
Slore at4°C
Turbdity Store at4°C 48 hours

3 FEDERAL REGISTER. Vol. 49, No. 203. Friday, October 26,

1984.
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. ' Page _._, of __
Chain of Custody Form -
FL D 816 East Durst Street, Greenwood, S.C, 20649 Phone (803)220-5211 Fax (803)229-7119
PROY, NO, | PROJECT NAME ' PARMETERS / 5
. . L‘J :i
_ L E HE
SAMPLERS NAME/AFFILIATION:(PRINTED) 2 e
B
SAMPLE | 3 & g : ?'; %
o, |oate |me | 2|8 SAMPLE DESCRIPTION 1% ‘ REMARKS £
N
RELINQUISHED BY: DATE / TIME |RECEIVED RY: RELINQUISHED BY: DATE / TIME RECEIVED BY:
{SIGNATURE) (SIGNATURE) (SIGNATURE) (SIGRATURE)
§
RELINQUISHED BY: DATE / TDME | RECEIVED FOR LAB BY: DATE / TOME | REMARKS
(SIGNATURE) (SIGNATURE)
DW-DRINKING WATER WW-WASTE WATER HW-HAZARDOUS WATER  SD-SOLID AB<ABSORBENT TUBE

GW-GROUND WATER.

RC-RCRA

SW-SURFACE WATER

BI-TYPINGER SOLUTION

F ~FILTERS
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BARITE HILL MINE
TECHNICAL SPECIFICATIONS
FOR CLOSURE OF THE PERMANENT HEAP LEACH FACILITIES
AS AN INDUSTRIAL WASTE LANDFILL

Prepared for:
Nevada Goldfields, Inc.
P.O. Box 1530
McCormick, South Carolina 26835

Prepared by:
Steffen Robertson and Kirsten (U.S.), Inc.
3232 South Vance Street
Lakewood, Colorade 20227

April, 1995
SRK Project No. 14115



The Technical Specifications entitled "Barite Hill Mine Technical Specifications for Closure of
the Permanent Heap leach Facilities as an Industrial Waste Landfill" dated April 25, 1995, have
been prepared for Nevada Goldfields, Inc. by Steffen Robertson and Kirsten (U.S.), Inc. under
the direct supervision of Mr. Rob Dorey, Registered Professional Engineer in the State of South
Carolina.
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1.0 INTRODUCTION
1.1 General

These Technical Specifications are for the closure of the permanent leach pad facilities as an industrial
solid waste landfill for the Barite Hill Project located near McCormick, South Carolina. Closure and
reclamation of these facilities shall be in the form of an industrial solid waste landfill conforming to these
Specifications and the series of associated Drawings numbered 14115-001 to 14113-004, consecutively.

1.2 Scope of Work

The scope of work for these Technical Specifications shall include all earthwork, piping, and culverts
required for the facility closure and reclamation including regrading, cover placement and revegetation.
Specific work items include, but are not limited to the following:

. Mobilization of all equipment and material required for the work;

. Instalation of temporary and permanent surface water control; <

. Limited excavation in speciﬁc a;gas for diversion channels;

. Development of borrow areas outside the construction areas;

. Foundation preparation for fill placement;

¢ Heap leach pad area regrading and compaction;

. Fiil placement and compaction for surface water control channels;

. Cover placement and compaction;

. Topseil placement;

» Seeding and muilching;

. Riprap placement for channel and spillway lining;

* Furnishing and installing all material and constructing all items appurtenant and incidental to the
above; and

*  Demobilizing, which includes removal of temporary structures and shaping, contouring, grading

final surfaces and revegetating these areas.

Kpril, 1593 SRK Project No. 18113



g

PEE A,
ity

&
H

The Contractor shall familiarize himself with the relevant regional and site specific conditions which may
have an impact upen the work. Data relevant to the overall project are contained in reports in the
possession of the Owner, which are available for Contractor review. Of particular relevance to the work
is the report, "Supporting Information for Application for Permit to Construct & Solid Waste Management
System for the Barite Hill Project,” by Steffen Robertson and Kirsten (U.5.), Inc. {SRX, 1995),

A significant part of the earthworks for the facility will involve regrading, placement and compaction of
spent ore within the leach pad area. This work will involve regrading the existing 2H:1V heap slopes to
3H:1V, importing spent ore from the re-useable heap leach facility at the site and compaction of the
regraded surface of the heap and side slopes. All or portions of this component of the work may be
conducted by the Owner.

In the case of discrepancy or ambiguity in the Specifications, Drawings, codes; standards, or regulations,
it is the intent of these Specifications that the most restrictive interpretation shall apply unless interpreted
otherwise by the Design Engineer.

1.3 Definitions

The following definitions apply to these Specifications.
a. "Owner" is defined as an authorized representative of Nevada Goldfields, Inc. (NGI);
b. "Construction Manager" is defined as an authorized representative of the Owner responsible for

coordinating the activities of the Contractor;

c. "Quality Assurance Inspector” is defined as a qualified representative appointed and authorized by
the Owner to monitor the quality of the completed construction preduct;

d. "Design Engineer” is defined as the authorized representative of the Owner, who has designed the
facilities to be constructed and prepared the plans and specifications,

2. "Contractor” is defined as the party or parties which have a contract agreement with the Owner
and perform the actual construction activities,

f. *Specifications” is defined as this document of technical specifications prepared by Steffen
Robertson and Kirsten (U.S.), Inc. for the Barite Hill Project dated April, 1995;

g. "Drawings” is defined as the drawings to be read in conjunction with these Specifications titled,
"Barite Hill Mine Technical Specifications For Closure of the Permanent Leach Pad Facilities as
an Industrial Solid Waste Landfill" and are in a series numbered 14115-01 through 141150,
consecutively;

April, 1995 ' SRR Praject No. 14115
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h. "Spent ore” is defined as processed ore contained within the permanent or re-useable leach pad
areas at the mine; :

i "Off-site material” is defined as material obtained from sources other than from the mine site;
j. Al stopes are described in terms of horizontal distance: vertical distance; and
k. All sieve sizes refer to U.8. Standard sieve sizes.

1.4 Applicable Codes and Regulations

The work shall conform to applicable federal, state and local regulations. Test procedures shall conform
to applicable ASTM standards, as documented in the edition of the standards in force at the start of work.

2.0 CONTRACTOR’S RESPONSIBILITY

The Contractor shatl carefully examine all of the Technical Specifications and Drawings, and the site of
the work. He shall fully inform himself as to the character of ali conditions at the site, 1ocal and
otherwise, affecting the execution of the work, including those conditions to which federal, state and local
safety and/or health laws and regulations may be applicable. Failure to comply with the requirements of
this section shall not relieve the Contractor of responsibility for complete performance of the work.

it shall be the sole responsibility of the Contractor to familiarize himself, by such means as he considers
appropriate, with all matters pertaining to this work including, but not limited to:

. The location and nature of work;

o Applicable safety and health regulations;

& Availability of utilities;

. Erosion control measures;

¢ Dust abatement requirements;

. Subsoil conditions;

. Geologic conditions at the site;

. Water source required for construction;

. Climatic conditions;

. The nature and conditions of the terrain;

s Transportation and communication facilities;

o Location, availability, and condition of construction materials;
. Selective borrowing within approved borrow areas;

® Other constructior or mining activities at the project site that may be underway simultaneously

with the construction work for these facilities; and

April, 1995 SRE Project Ne. 14115
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s All other factors that may affect the cost, duration, and execution of the work,

Prior to the start of the work, the Contractor shail prepare for the Owner a schedule outlining the
Contractors proposed seguence of consiruction activities such that the Owner can coordinate other
activities at the site. The Contractor's construction schedule must meet the Owner’s approval.

The Contractor shall ensure that i, its subcontractors and suppliers and their respective employees, agents
and invitees comply with all applicable governmenial laws, rules, regulations, orders and directives
concerning health and safety. The Contractor shall take all responsible measures to prevent injury to all
persons and property as a result of performance of the work, including without limitation the furnishing,
at the Contractor’s expense, of fences, flagmen, warning signs and barricades and the elimination of
excessive dust and smoke emissions, The Contractor shall develop, submit and maintain for the duration
of the work, a safety program that will effectively incorporate and implement all required safety
provisions. The Contractor shall appoint an employee who is gualified and authorized to supervise and
enforce compliance with the safety program.

The Contractor shall store materials, confine his equipment, maintain construction operations and the
operations of workmien to limits indicated by Iaw, ordinances, parmits,v%r requested by the Quality
Assurance Inspector, Construction Manager or Owner, and shall not unreasonably encumber the premises
with his materials. Caution shall be exercised at al} timmes 10 avoid blocking access and haul Toads or in
any other way interfering with the Owner’s activities or the activities of other contractors. The
Contractor shall not, at any time, engage or instigate activities that would, in the Construction Manager’s
or Quality Assurance Inspector’s opinion, present a hazard o personnel, or operations, or to the public.

The Contractor shall meet with the Construction Manager and Quality Assurance Inspector to establish the
extent of the above areas, and any other area which may impact the schedule or method of performing the
work, to accommodate the work activities in the required areas.

The Contractor shall at all times keep the work site neat, tidy and free of waste materials or rubbish
resulting from his work. Fuef, lubricating oils and chemicals shall be stored and dispensed in such a
manner as to prevent or contain spills and prevent said lignids from reaching local streams or
groundwater.

Prior to demobilization, the Contractor shall remove all trash, debris and waste material from the site and
properly dispese of said material. The Owner shail have the right to determine what is waste material or
rubbish and the manner and place of disposal. All material furnished for the execution of the work and
thereby purchased by the Owner shall remain the property of the Owner.

The Contractor shall clean out all installations and tear down and remove all temporary structures buile by
the Contractor. The Contractor shall leave the site area in a condition at least as good as the condition
prior to construction. The Contractor shall also grade the construction site fo provide proper drainage
and give a sightly appearance. The existing synthetic leach pad and solution pond liners as well as any

April, 1993 SRR Project No. 14173
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existing structures or facilities to remain shall be protected against possibie damage by the Contractor.
Any damage to existing facilities which does occur as a result of the Contractor’s activities or employees
shall be repaired at the sole expense of the Contractor.

The final condition of the construction site is subject 10 the approval of the Owner.

3.0 INSPECTION OF WORK
31 General

Unless otherwise specified, full-time inspection of all construction activities defined by the Specification
will be provided by the Owner. Owner’s inspection of all work shall be performed under the supervision
and control of the Quality Assurance Inspector or his designated representative while such work is in
progress. Said inspections are for the convenience, satisfaction, and benefit of the Owner in determining
that the work is performed in strict accordance with the Specifications. It shall be the Contractor’s sole
responsibility to provide all required materials (both natural and manufactured) and to perform all work in
conformance with the Specifications. The Quality Assurance Inspector will inspect, test and report all
findings to the Construction Manager. The Construction Manager shall be responsible for enforcing the
Specifications or initiating variances or design changes through the Design Engineer. Owner’s inspections
shall not relieve the Contractor of responsibility for the acceptability of the finished work or portions
thereof.

3.2 Access

The Quality Assurance Inspector and his representatives shall at all times have access to the work
whenever it is in preparation or progress provided that they report their presence to the Construction
Manager who is responsible for all activities on-site. The Contractor shall fully cooperate with the
Quality Assurance Inspector, shall provide proper facilities for access, and shall furnish labor and
equipment reasonably needed for safe and convenient inspection. The Contractor shall give the Quality
Assurance Inspector ample notice of readiness of the work for inspection, and the Quality Assurance
Inspector shall perform said inspections in such a manner as not to unnecessarily delay the work.

3.3 Examination

If any work should be covered up without prior approvat or consent of the Quality Assurance Inspector, it
must, if required by the Quality Assurance Inspector, be uncovered for examination.
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3.4 Samples and Tests

1t is the intent of these Specifications that materials shall be inspected and tested by the Quality Assurance
Inspector before final acceptance of the work. Any item of the work which is found not to meet or
exceed the Specifications or which is improperly located or constructed shall be removed and replaced.
The Quality Assurance Inspector’s tests and inspections shall not relieve the Contractor from full
responsibility to furnish and install materials in conformance with these Specifications.

Construction quality control testing shall be conducted by the Quality Assurance Inspector during the
course of the construction activities unless otherwise indicated in these Specifications. Quality control
testing shall consist of, but is not limited to, determination of moisture-density relationships for
compaction control, grain size analyses, agricultural soil analyses, concrete/grout compressive strength,
and moisture content and density determinations for fill materials. Unless otherwise indicated, test
procedures shall conform to applicable ASTM standards, as documented in the edition of the standards in
force at the start of work.

3.5 Alteration to Drawings and Specifications

All alterations made to either the Specifications or Drawings shall be subject to the Design Engineer’s
approval and, where applicable, to the approval of governmental regulatory agencies. All alterations shail
be issued under a covering work order signed by the Destgn Engineer.

4.9 ENVIRONMENTAL REQUIREMENTS
4.1 Control of Sediment

During the performance of the work defined by the Specifications or any operations appurienant thereto,
the Contractor shall provide all labor, equipment, material and means required to control ergsion within
the work areas and storm runoff sediment generation. The Contractor shall retain sediment at the
construction site to the greatest degree possible through the adoption of "best management practices”
{BMP’s). The BMP's shall be utilized in addition to the erosion contro! measures defined in the
Drawings. The BMP’s may consist of, but are not restricted to, the following measures; silt fences, hay
bale sediment traps, earth dikes, and diversions. These and other BMP's are described in detail in the
report titled "Erosion and Sediment Control for Developing Areas" published by the South Carolina Land
Rescurces Conservation Commission, Erosion and Sediment Control Division, and in the EPA guidance
document entitled "Storm Water Management for Construction Activities: Developing Pollution
Prevention Plans and Best Management Practices” available from the National Technical Information
Service (NTIS),
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4.2 Contro} of Fugitive Dust

During the performance of the work defined by these Specifications or any operations appurtenant thereto,
whether on right-of-way provided by the Owner or elsewhere, the Contractor shall furnish all labor,
equipment, materials, and means required, and shall perform proper and efficient measures wherever and
as reguired to reduce the dust nuisance, and to prevent dust which has originated from the Contractor’s
operations from damaging land, vegetation, and dwellings, or causing a nuisance to persons. Dust shall
be controlied to a degree acceptable to the appropriate regulatory agencies, and acceptable to the
Construction Manager.

4.3 Limits of Work

The Contractor shall confine his equipment, apparatus, the storage of materials, and the operation of
workmen to 1imits indicated by law, ordinances, permits or selected by the Construction Manager, and
shall not unreasonably encumber the premises with his materials. Extreme caution shall be exercised at
all times to avoid blocking plant or other roads or in any other way interfering with the Qwner’s
operations or presenting a hazard to the Owner’s personfiel and equipment, or t¢ the public.

g

4.4 Surface Water Control

Prior to beginning construction, the Contractor shall submit for approval a plan showing his proposed
method for collection and disposition of surface waters that may affect the execution and completion of
work. The plan may be placed in operation upon review and comment by the Construction Manager and
Quality Assorance Inspector, but nothing in this section shall relieve the Contractor from full
responsibility for the adequacy of the system.

Surface water control shall be accomplished in a manner that will result in all construction operations
being performed free of excess moisture. The Contractor shall provide dewatering or surface diversions,
as needed, at his own expense to maintain drained work areas. '

The site is in 2 moderate climate area and anticipated to be dry at the time of construction; however,
thunderstorms and runoff may occur-during the construction period. The duration and severity of the
thunderstorms vary and it shall be the Contractor’s responsibility to protect his equipment and materials,
as well as completed work or porgons of the work in progress from damage in the event of such storms.

The Contractor shall sequence his construction activities to minimize erosion or runoff damage to the
earthworks covered under these Specifications. In the event neglect or poor construction planning results
in damage to the facilities constructed or being constructed, the facilities shall be repaired or replaced to
the satisfaction of the Construction Manager, at the Contractor’s expense. Plans for remedial work shall
be submitted by the Contractor for review and approval by the Construction Manager prior to
commencement of such work.
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5.0 EXCAVATION
5.1 General
5.1.1 Scope of Work

The excavations to be performed include, but are not limited to, site preparation, removal of unsuitable
materials located within the proposed construction limits, diversion ditches and channels, buried pipelines,
and shaping and excavation or trenching in foundation areas and project borrow areas.

There shall be no classification of soil and rock excavations for these Specifications as to type, hardness,
moisture condition or other characteristics affecting excavatability. The Contractor shall be solely
responsible for determining the excavatability of soil and rock materials, water table conditions and other
pertinent subsurface information.

5.1.2 Handling of Material

Insofar as is practicable in the permanent construction, the Contractor shall use materials obtained from
required excavations which meet applicable specificatiops. Such materials may be placed in the
designated final locations direct from the excavation, or may be placed in temporary stockpiles and later
placed in the final location as approved by the Construction Manager. The Contractor shall schedule
excavation operations so as to avoid or minimize stockpiling and rebandling of excavated material.

5.1.3 Lines and Grades

All open-cut excavations shall be performed in accordance with the Specifications to the lines, grades, and
dimensions shown on the Drawings or as established by the Design Engineer or Construction Manager.
Assumed excavation lines for the work are shown on the Drawings, but the final excavation may vary
from the lines shown. The assumed final lines for excavation, shown on the Drawings, shali not be
strictly interpreted as accurately indicating the final or actual lines of excavation. When unfavorable
conditions are discovered, they shall be corrected by excavation to lines, depths, and dimensions
prescribed by the Design Engineer or Construction Manager.

Unless noted otherwise or specifically prescribed by the Design Engineer or Construction Manager, the
maximum permissible deviation from specified lines and grades shall be plus or minus 0.25 feet,

5.1.4 Cuts and Slopes

The Contractor shall inspect all temporary and permanent open-cut excavations on a regular basis for
signs of instability. Should signs of instability be noted, the Contractor shall undertake remedial
measures immediately and shall notify the Construction Manager as soon as possible. It will be the

April, 1033 SR Project Ne. 14115

T3



Contracior’s responsibility to remove ail loose material from the excavation stopes and to maintain the
stopes in a safe and stable condition at all times during the progress of the work.

5.1.5 Excess Excavatioh

All necessary precautions shall be taken to preserve the material below and beyond the lines of excavation
in the soundest possible condition. Where excess excavation has been performed to complete the work,
such areas shall be refilled with materials furnished and placed to the satisfaction of the Construction
Manager.

5.1.6 Disposal of Excavated Materials

Excavated materials that are unsuitable for, or are in excess of, permanent construction reguirements shall
be wasted. Waste piles shall be located outside the limits of the fill areas as shown on the Drawings, or
as approved by the Construction Manager, where they will not interfere with the operation of the Owner’s
facilities, and where they will neither detract from the appearance of the completed project nor interfere
with the accessibility of the various parts of the work. Waste piles shall be graded and trimmed to
reasonably regular lines and stable slopes. -

5.2 Site Preparation

Site preparation activities shall consist of clearing, grubbing, and stripping for the fill areas, buried
pipeline and surface water diversions as shown on the Drawings. Clearing involves removal of surface
vegetation by a method that mulches the vegetation for inclusion in the topsoil stockpile. Clearing also
involves removing any rubbish or debris unsuitable for inclusion with topsoil materials, as determine by
the Quality Assurance Inspector, and isolating this material from other materials for proper disposal.
Grubbing involves removal of brush and tree roots in excess of %4 inch in diameter in the subsoils.
Stripping involves removal of organic soils, or otherwise unsuitable foundation materials, as determined
by the Quality Assurance Inspector. An organized topsoil stripping pattern with grade stakes shall be
implemented by the Contractor as approved by the Quality Assurance Inspector to ensure that topseil is
removed without over excavation,

Clearing, grubbing, and stripping limits shall extend 5 ft beyond diversion structures, access roads, and
other facilities.

The vegetative and topsoil materials removed during clearing, grubbing and stripping shall be removed
and stored in topsoil stockpile areas meeting the approval of the Construction Manager. Topsoil
stockpiles may be created in small localized stockpiles within or adjacent to areas of disturbance, within
pre-existing topsoil stockpiles, or in other areas meeting the Construction Manager’s approval. Topsoil
stockpiles shall not be placed in areas of concentrated storm run-off, nor blocking access roads, haul
roads or other of the Owner’s facilities, nor interfere with the Owner’s operations or work of other
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contractors. Topsoil stockpiles shall be placed with maximum side slopes of 3H:1V and surrounded with
surface water diversion structures and silt fences meeting the approval of the Quality Assurance Inspector,

Alternatively, topsoil may'be placed directly within the areas requiring topsoil placement once these areas
have been graded. If handled in this fashion the topsoil must be promptly seeded and covered with mulch
as per the Revegetation Specifications.

5.3 Access Roads

Confractor’s access roads shall be planned such that construction of said roads shail coincide as much as
practicabie with the construction of the permanent roads associated with the project and other required
excavation. Prior to development of access roads, the Contractor shall submit 2 plan showing their
location and size for the Construction Manager to issue for the Owner’s approval,

5.4 Borrow Areas

To the extent practicable, earth and rock materials required for the work defined by these Specifications
which are not obtainable from required excavations shall be obtained primarily from on-site borrow areas
designated by the Construction Manager. Materials not available from said berrow areas shall be
furnished by the Contractor from a source proposed by the Contractor and approved by the Quality
Assurance Inspector. The Owner may elect to furnish any or all borrow from the mining operations or
ancillary areas of the property. :

The Contractor may select and use any borrow area approved by the Quality Assurance Inspector for
construction materials, provided the materials meet the specification requirements for the intended use.

6.0 FILL PLACEMENT
6.1 General
6.1.1 Scnpé

The heap regrading, diversion channels, spillways, culverts and other appurtenant faciities incorporate
different types of fill material as specified herein. Fill materials shall be obtained from approved sites
and local borrow arecas or imported. Riprap shall be either obtained from borrow areas located within the
site, obtained from waste rock produced in conjunction with mining activities at the site, or imported.
Selective borrowing or processing of materials may be required. All fill material shall be subject to the
approval of the Construction Manager and the Quality Assurance inspector.

Borrow areas shall be established, as necessary, for riprap, bedding and drain materials, and soil linet/cap
material. The lecation, physical dimensions, and depth of stripping shall be identified by the Contractor
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and approved by the Quality Assurance Inspector prior to cornmencement of work requiring such borrow
material. Within borrow areas, cut slopes shall be maintained at 2H:1V or less.

Fill shall be of inorganic soil or rock materials. The suitability of all materials intended for use in fill
construction shall be subject o approval by the Quality Assurance Inspector. Except as otherwise
specified or approved by the Quality Assurance Inspector, fill materials shall be placed on moist surfaces.

The work covered by this section of the Specifications shall include, but is not limited to, fill placement
for the leach pad regrading, surface water runoff diversions, drainage blanket material, riprap and filter
placement, reworking in-place foundation materials and earthwork incident thereto. The fill materials shall
be categorized as follows: '

. Type | - Spent ore fill;
. Type 2 - Structural fill;
. Type 3 - Soil liner fill;
. Type 4 - Grannlar fill;

. Type A Riprap;

» Type B Riprap;

. Type C Riprap;

. Type D Riprap;

. Type E Riprap bedding/filter material; and
. Type F Riprap bedding/filter material.

i

6.1.2 Lines and Grades

Fill materials shall be placed to the lines, grades, and cross-sections shown on the Drawings or as
specified herein.

6.1.3 Foundation Preparation

Upon the completion of the required foundation clearing, stripping and excavation operations and removal
of unsuitable foundation material, construction area surfaces composed of spent ore, native soil materials,
or fill materials shall be scarified to 2 minimpum depth of 12 inches, motsture conditioned to near
optimum moisture content, and recompacted to 4t least 95 percent of maximum dry density (ASTM D-
698}, In areas where the surface is composed of inmtact rock, fill placement shall be commenced following
the completion of clearing or stripping activities. No new fill shall be placed in the foundation areas until
the foundation has been inspected and approved by the Quality Assurance Inspector.
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6.1.4 Placement

The procedures for the construction of required fills shall be approved by the Quality Assurance
Inspector prior to fill placeinent.

No fill materials shall be placed until the foundation and subgrade preparations, within the area of
placement, have been completed and approved by the Quality Assurance Inspector. Subsequent placement
of fill shali be made only in areas approved by the Quality Assurance Inspector. Placement of the fill
shali be done to the lines and grades shown on the Drawings. The procedures for the construction using
fill materials shall be discussed with, and approved by, the Quality Assurance {nspector prior (o
placement. Placement of all fill materials shall include benching or keying-in procedures as directed by
the Quality Assurance Inspector to provide for bonding between old and new fill as well as fill to natural
material,

Fill shall be placed in near horizontal lifts unless otherwise approved by the Quality Assurance Inspector.
Riprap may be placed parallel to slopes. Fill placement procedures and equipment shall be organized and
suitable for constructing a relatively uniform fiil, meefing minimum density and/or compactive effort
requirements, as specified. With the exception of riprap, fill surfaces shall be graded to drain as
materials are placed and fill of one type shall not be placed more than one lift in advance of an abutting
fill material of a different type, The Contractor shall dewater or provide drainage for ponded water
conditions in fill areas. '

No deleterions or unsuitable materials shail be placed in the {ills. The suitability of all fill materials
intended for use in the construction work shall be subject to approval by the Quality Assurance Inspector,
Fill placement shall be temporarily stopped, due to unsuitable weather conditions, at the discretion of the
Quality Assurance Inspector. Under marginal weather conditions, the Contractor may place fill provided
the fill, when tested, meets Specification.

The distribution of materials shall be such that the fill is free from lenses, pockets, streaks, or layers of
material differing substantially in texture or gradation from the surrounding material. The combined
borrow excavation and fill placement operation shall be such that the materials, when compacted in the
fill, shal] be blended sufficiently to secure the best practicable distribution of the material, subject to the
approvai of the Quality Assurance Inspector.

Riprap shall be placed in a manner which will avoid segregation and accumulation of the larger or smaller
stone sizes. Riprap placement shall include final grading to result in a relatively uniform surface free of
stones which protrude significantly above adjacent stones and meets the approval of the Quality Assurance
Inspector.

If, in the opinion of the Quality Assurance Inspector, the surface of the prepared foundation or the
surface of any layer of the fill is too dry or toe smooth to bond properly with the layer of material to be
placed thereon, it shall be moistened and/or worked with harrow, scarifier, or other equipment to provide
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a satisfactory bonding surface before the next layer of fill material is placed. If, in the opinion of the
Quality Assurance Inspector, the surface of the prepared foundation or the rolled surface of any layer of
the fill in place is too wet for proper compaction of the layer of fill material to be placed thereon, it shall
be removed and allowed to dry or shall be worked with harrow, scarifier, or other equipment to reduce
the moisture content to the required amount, and then compacted before the next layer of fill material is

placed.
6.1.5 Moistore Control

During compaction operations, fill materials shall be maintained or conditioned within the moisture
content range required to permit proper compaction to the specified density. The moisiure content of the
fill material prior to and during compaction shall be uniform throughout the material.

When material is tos dry for proper compaction, the Contractor shall spray water on the fill and work the
moisture into the fill by harrowing, discing, or other approved means until a uniform distribution of
moisture is obtained. Material that is too wet for proper compaction shall be removed from the fill or the
material may be spread and permitted to dry, assisted by discing and harrowing, if necessary, until the
moisture content is reduced to an amount suitable for obtaining the specified degree of compaction and is
relatively uniformly and evenly distributed throughout the fill material.

6.1.6 Compaction

Where necessary, after fill material has been placed and spread, or reworked in-place and moisture
conditioned as specified, the fill material shall be compacted by passing compaction equipment over the
entire surface of the layer a sufficient number of times to obtain the required density, as determined by
the Quality Assurance Inspector on the basis of field density tests and his observation of the fill
operations.

The frequency of field density tests performed on each type of material shall be as required by the Quality
Assurance [nspector,

The Quality Assurance Inspector wili continuously evaluate the Contractor’s equipment and methods. If
such equipment or methods are found unsatisfactory for the intended use, the Contractor shall be required
to replace the unsatisfactory equipment with other types or adjust methods until proper compaction is
achieved.

Compaction shall be based on ASTM D-698 or compactive effort as approved by the Quality Assurance
Inspector. In-place fill densities may be determined by the Sand Cone or Nuclear Gauge Metheds. The
Contractor shall construct test fills, as determined by the Quality Assurance Inspector, for fills outside the
testing limits of ASTM D-698, for establishing compactive effort procedures. The USBR Rapid Method
may be used in conjunction with the Standard Proctor Compaction Method to determine percent
compaction. '
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6.1.7 Special Compaction Equipment

Only hand-guided mechanical tampers or hand-guided vibratory rollers shall be used for compaction
around, over, near, or adjacent o pipes, culverts, and/or concrete structures.

6.1.8 General Sequence of Fill Operations

The Contractor shall construct the fill areas such that the fill is approximately level at all times during
copsiruction. The fill surfaces shall be graded o prevent ponding of precipitation.

The Contractor shall leave the surface of compacted fill, at the end of each shift or day, in such a manner
as to prevent an excessive increase in moisture content arising from precipitation. The Quality Assurance
Inspector may require that the top layer of the fill be removed at the recommencement of fill placement if
it has become too wet or is softened as a2 result of precipitation.

In areas of fill placement over the existing synthetic liner no vehicular or equipment traffic shall be
permitted on the liner surface, Initial fill placement directly over the synthetic liner shall be performed
only with low ground pressure equipment meeting the approval of the Quality Assurance Inspector and
shall be placed in lifts with a minimum thickness of 2 ft. Damage which occurs to the synthetic liner as a
result of the Contractor’s activities shall be repaired at the Contractor’s expense.

6.1.9 Contamination

The Contractor shall route equipment and take all actions necessary {o prevent material of one type from
being deposited inadvertently, either by dumping or through travel of equipment, in or on material of
another type. Such improperly deposited material shall be removed from the fill areas as required by the
Quality Assurance Inspector. Said removed material shall be wasted in approved disposal areas,

All stones of such dimensions that interfere with compaction in the layer thicknesses specified, as
determined by the Quality Assurance Inspector, shall be removed prior to compaction of the fill.

6.1.10 Conduct of Work

The Contractor shall maintain and protect fills in a condition satisfactory to the Quality Assurance
inspector at all times until the final completion and acceptance of the work. Any approved fill material
which becomes unsnitable for any reason whatsoever, after being placed in the fill and before final
acceptance of the work, shall be removed and replaced by the Contractor in a manner satisfactory to the
Quality Assurance Inspector.
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6.2  Fill Materials
6.2.1 Material Type 1 - Spent Ore Fill

The Contractor shall furnish, transport.and place Type 1 material to the lines and grades and in the
locations shown on the Drawings and set forth in the Specifications, or as specified by the Quality
Assurance Inspector, '

Material Type 1 fill shall consist of spent ore obtained through regrading of the existing permanent ore
heap or from the re-useable leach pad facility. Spent ore fill shall be used exclusively for regrading the
permanent ore heap from the existing conditions to 3H:1V maximum side slopes as shown in the
Drawings. Spent ore fill shall not be placed beyond the confines of the synthetically lined feach pad area.
Placement of spent ore fill shall be subject to the Quality Assurance Inspector’s approval.

In areas requiring spent ore fill placement directly over the existing synthetic liner no vehicular or
equipment traffic shall be permitted on the liner surface. Spent ore placement directly over the synthetic
liner shall be performed only with low ground pressure equipment meeting the approval of the Quality
Assurance Inspector and shall be placed in lifts with a minimum thickness of 2 fi. Damage which occurs
to the synthetic liner as a result of the Contractor’s activities or employees shall be repaired at the
Contracior’s expense, '

Spent ore in {ifts greater than 2 ft above the synthetic liner shall be placed in a moderately dense state by
trafficking with construction equipment and haulage vehicles and shall be subject to the Quality Assurance
Inspector’s approval. The final regraded surface of the spent ore, including those areas which remain
undisturbed from existing conditions or underlie the runoff diversion channels or spitiway, shall be
scarified to a minimum depth of 12 inches and compacted to 95 percent of the maximum dry density,
ASTM D-698 or USBR Rapid Construction Method as directed by the Quality Assurance Inspector,
within 3 percent of optimum meisture content using approved compaction equipment. A minimum of | ft
of compacted spent oxide ore from the re-useable leach pad facility shall be placed over the compacted.
surface of all heap areas containing suifide ore as directed by the Construction Manager.

The Contractor shall be responsible for maintaining the integrity of the compacted surface of the Type 1
spent ore material prior to final acceptance and covering with Material Type 3. Any degradation of the
compacted spent ore material which occurs, either from erosion due to storm runoff, ¢xcessive moisture
uptake or desiccation, shall be rectified at the Contractor’s expense.

6.2.2 Material Type 2 - Structural Fill
The Contractor shall furnish, transport and place Type 2 material to the lines and grades and in the

locations shown on the Drawings and set forth in the Specifications, or as specified by the Quality
Assurance Inspector. Material Type 2 structural fill shall be utilized for the surface water diversion
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channel spillway fill adjacent tc the southwest side of the existing pregnant solution pond or backfill for
the buried pipeline from Waste Area C.

Material Type 2 fill shall consist of natural soil and rock materials generated from the various excavations
required for the project which fails to meet the specifications for other material types or is in excess of
the needs for these other material types. Material Type 2 fill may also consist of similar materials
generated by the Owner’s mining activities or the work of other contractors at the site, as directed by the
Construction Manager. The maximum allowable particle size for Type 2 material shall be 12 inches and
the material shall be reasonably well graded with a maximum of 50 percent by weight finer than a No.
200 sieve size, otherwise no specific gradation is specified. '

Material Type 2 shall be compacted to a2 minimum density of 85 percent of the maximum dry density,

‘ASTM D-698 or USBR Rapid Construction Method as directed by the Quality Assurance Inspector,

within 3 percent of optimum moiSture content using approved compaction equipment. Fine grained Type
2 material shall be placed in maximum 8-inch loose lifts. Coarse grained Type 2 material shall be placed
in maximum 12-inch loose lifts.

6.2.3 Material Type 3 - Soil Liner -

The Contractor shall furnish, transport and place Type 3 material to the lines and grades and in the
locations shown on the Drawings and set forth in the Specifications, or as specified by the Quality
Assurance Inspector. Material Type 3 shall consist of 2 compacted low-permeability soil liner/cap placed
over the entire ore heap following regrading. Type 3 material must completely cover all spent ore and
extend beyond the limits of the synthetic leach pad liner. Type 3 material may be placed in lifts which
are parallel to the foundation slope.

Material Type 3 shall consist of natural fine-grained soil material obtained from on-site borrow sources as
directed by the Construction Manager. Type 3 material shall consist of relatively uniform material free of
stones, rocks, or blocks and clumps of soil in excess of 4 inches, otherwise no gradation is specified.
Type 3 material placed in direct contact with the synthetic leach pad liner shall have a maximum particie
size of 3/4 inch. Type 3 material shall exhibit a maximum permesbility of 5 x 10" cm/sec when placed
and compacted in the manner adopted by the Contractor and as verified by the Quality Assurance
Inspector.

Type 3 soil liner/cap fill shall be placed in 6-inch maximum loose lifts and compacted to minimum
density of 95 percent of maximum dry density (ASTM D-698) and within plus 5 percent of optimum
moisture content. Type 3 soil liner/cap fill placed in direct contact with the synthetic leach pad liner shall
be placed in 12-inch maximum loose lifts and subject to the same compaction criteria. Any damage to
the synthetic liner as a result of the Contractor’s activities or personnel shall be repaired at the
Contractor’s expense,
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The Contractor shall be responsible for maintaining the integrity of Type 3 soil liner/cap material
following placement and prior 10 acceptance and covering with the next lift or topseil in the case of the
final lift. Any degradation of the Type 3 material which occurs, either from erosion due to storm runoff,
excessive moisture uptake or desiccation, shall be rectified at the Contractor’s expense. The Contractor
shall also be responsible for repairing all perforations of the soil liner including nuclear density device
probe holes, BAT permeability test holes, drive tube sample locations, sand-cone holes, permeability
sampling locations, and grab sample locations, whether caused by the Contractor’s workforce or others.
Perforations shall be repaired by backfilling with a soil-beatonite mixture containing not less than 50
percent bentonite by volume. The soil-bentonite mixaire shall be tamped in place with a tamping rod,
proctor hammer, or hand tamper depending on the size of the perforation.

6.2.4 Material Type 4 - Granular Fill

Material Type 4 granular fill shall be used as drainage blanket fill directly over the synthetic liner and
perforated drainage pipes in the downslope toe area of the heap. Material Type 4 granular fill shall also
be used as hackfill adjacent to the "culverts™ (PVC pipe segments) leading from the leach pad to the
solution ponds and the pipe leading from Waste Area C to the existing rinse pond. Type 4 fill shall be
obtained by crushing or screening selected on-site materials, including spent ore, waste rock from the
mining activities or materials derived from mandatory excavations, or imported.

Type 4 material shall consist of hard, durable, natural sand and gravel or crushed rock materials with a
maximum particle size of 3/4 inch. Material Type 4 fill shali have a minimum hydraulic conductivity of
1 x 10* cm/sec.

Type 4 materijal shall conform to the following material specifications:

U.S. Standard Sieve or Screen Opening Percentage Passing by Weight
3/4 inch 100
/2 inch 75-160
No. 4 50-100
No. 40 25-75
No. 200 0-25

Type 4 material shall be utilized as drainage blanket fill directly over the exposed liner at the toe of the
heap. When utilized as drain fill, Type 4 material shal} be placed to a minimum thickness of 2 ftin a
single lift directly on the synthetic liner int a loose, non-compacted condition using low ground pressure
equipment approved by the Quality Assurance Inspector . The Contractor must route construction
equipment and vehicle traffic in such a manmer as to avoid excessive trafficking and compaction of the
material and damage to the synthetic liner system. Any damage to the synthetic liner as a result of the
Contractor’s activities or personnel shall be repaired at the Contractor’s expense.
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Type 4 material shall be utilized as backfiil material within a minimum of 1 foot of the pipes or pipe
culverts. Compaction of backfill within a minimum of 1 ft of these pipes shall be accomplished by hand-
operated compaction equipment as approved by the Quality Assurance Inspector. Initial loose-lift
thickness of backfill material shali not exceed 12 inches and shall not exceed 6 inches for each subsequent
lift to a minimum of 1 ft above the pipe. The Type 4 backfill material shall be compacted to a minimum
density of 95 percent of the maximum dry density (ASTM D-698) within 5 percent of optimum moisture
content. The Type 4 material shall be placed and compacted carefully and simultaneously on each side of
the pipe, to avoid significant lateral displacement, deformation, or damage to the pipe. Any damaged
pipe shall be repaired or replaced by the Contractor, as specified by the Quality Assurance Inspector, at
the Contractor’s expense,

6.2.5 Type A Riprap

The Contractor shall furnish, transport and place Type A riprap material as set forth in the Specifications,
the Drawings, or as specified by the Quality Assurance Inspector.

Type A riprap shall be utilized as the channel lining for the upper portion of the heap diversion spillway
channel, i.e. in the spillway channei from the upper surface of the heap-down to the lateral beach. Type
A riprap material shall consist of hard, durable rock fragments obtained from on-site borrow sources,

from approved mine waste stockpiles at the site, or imported.

Type A riprap material shall meet the following gradation requirements:

ROCK PARTICLE % SMALLER BY

SIZE (N CHES) . WEIGHT
18-24 100
16-22 853
12-18 50

4-6 15

Type A riprap shall be placed to a minimum thickness of 24 inches. Type A riprap material shall be
placed in a dense configuration by trafficking with a smooth drum roller, track mounted equipment or
large track hoe bucket and shall be subject to the Quality Assurance Inspector’s approval. Alternative
means for achieving a dense configuration, such as hand placement, may be adopted but are subject to the
approval of the Quality Assurance Inspector. The final surface of riprap lined slopes or channels shall be
free of individual stones which protrude significantly above-adjacent stones and must meet the approval of
the Quality Assurance Inspector. The Contractor may utilize grouted riprap as specified in Section 7 of
these Specifications in iieu of Type A riprap. '
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6.2.6 Type B Riprap

The Contractor shall furnish, transport and place Type B riprap material as set forth in the Specifications,
the Drawings, or as specified by the Quality Assurance Inspector.

Type B riprap shall be utilized as the channel lining for the lower portion of the heap diversion spiliway
channel, i.e. in the spillway channel from the lateral bench on the heap down to the solution ponds.
Type B riprap material shall consist of hard, durable rock fragments obtained from on-site borrow
sources, from approved mine waste stockpiles at the site, or imported. Type B riprap material shall
meet the following gradation requirements:

ROCK PARTICLE % SMALLER BY

SIZE (INCHES) WEIGHT
28-36 160
24-32 &3
18-26 30 .

6-9 15

Type B riprap shall be placed to a minimum thickness of 36 inches. Type B riprap material shall be
placed in a dense configuration by trafficking with a smooth drum roler, track mounted equipment o ¢
large track hoe bucket and shall be subject to the Quality Assurance Inspector’s approval. Alternative
means for achieving a dense configuration, such as hand placement, may be adopted but are subject to the
approval of the Quality Assurance Inspector. The final surface of riprap lined slopes or channels shail be
free of individual stones which protrude significantly above adjacent stones and must meet the approval of
the Quality Assurance Inspector. The Contractor may utilize grouted riprap as specified in Section 7 of
these Specifications in lieu of Type B riprap.

6.2.7 Type C Riprap |

The Contractor shall furnish, transport and place Type C riprap material as set forth in the Specifications,
the Drawings, or as specified by the Quality Assurance Inspector.

Type C riprap shall be utilized as the channel lining for the surface water diversion channels located along
the east side of the heap and solution ponds. Type C riprap material shall consist of hard, durable rock
fragments obtained from on-site borrow sources, from approved miine waste stockpiles at the site, or
imported. Type C riprap material shall meet the following gradation requirements:
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ROCK PARTICLE % SMALLER BY

SIZE (ANCHES) WEIGHT
16-20 100
14-18 a5
13-15 50
3-5 15

Type C riprap shall be placed to a minimum thickness of 24 inches. Type C riprap material shall be
placed in a dense configuration by trafficking with a smooth drum roller, track mounted equipment or
large track hoe bucket and shall be subject to the Quality Assurance Inspector’s approval. Alternative
means for achieving a dense configuration, such as hand placement, may be adopted but are subject to the
approval of the Quality Assurance Inspector. The final surface of riprap lined slopes or channels shall be
free of individual stones which protrude significantly above-adjacent stones and must meet the approval of
the Quality Assurance Inspector. The Contractor may utilize grouted nprap as spemf” ed in Section 7 of
these Specifications in lieu of Type C riprap.

6.2.8 Type D Riprap

The Contractor shall furnish, transport and place Type D riprap material as set forth in the Specifications,
the Drawings, or as specified by the Quality Assurance Inspector.

Type D riprap shall be utilized as the channel lining for the surface water diversion chanaels tocated
along the southwest side of the heap and solution ponds and as the rock for grouted riprap where utilized
for channel lining. Type D riprap material shall consist of hard, durable rock fragments obtained from
on-site horrow sources, from approved mine waste stockpiles at the site, or imported. Type D riprap
material shall meet the following gradation requirements:

ROCK PARTICLE % SMALLER BY

SIZE (ANCHES) WEIGHT
12-16 100
10-14 85
8-12 30
3.5 15

Type D riprap shall be placed to a minimum thickness of 24 inches. Type D riprap material shall be
placed in a dense configuration by trafficking with a smooth drum roller, track mounted equipment or
large track hoe bucket and shall be subject to the Quality Assurance Inspector’s approval. Alternative
means for achieving a dense configuration, such as hand placement, may be adopted but are subject to the
approval of the Quality Assurance Inspector. The final surface of riprap lined slopes or channels shall be
free of individual stones which protrude significantly above-adjacent stones and must meet the approval of
the Quality Assurance Inspector.
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6.2.9 Type E Riprap Bedding and Filter Material

The Contractor shall fornish, transport and place Type E Riprap Bedding and Filter material as set forth
in the Specifications, the Drawings, or as specified by the Quality Assurance Inspector,

Type E bedding/filter material shall be utilized as a bedding layer beneath Type A and B riprap in the
heap spillway. Type E riprap bedding/filter material shall consist of hard, durable natural gravel material
or rock fragments obtained from on-site borrow sources, from approved mine waste stockpiles at the site,

or imported.
Type E riprap bedding/filter material shall meet the following gradation requirements:

ROCK PARTICLE % SMALLER BY

SIZE (INCHES) WEIGHT
2 100
1.5 100 - 85
75 75 - 50
5 4515 _
2 <15

Type E riprap bedding material utilized as bedding beneath Type A or B riprap shall be compacted by
repeated passes of track mounted equipment or vibratory rollers and have a minirmum compacted
thickness of 9 inches. Compaction of Type E riprap filter/bedding material shall meet the approval of the
Quality Assurance Inspectar,

6.2.10 Type F Riprap Bedding and Filter Material

The Contractor shall furnish, transport and place Type F Riprap Bedding and Filter material as set forth
in the Specifications, the Drawings, or as specified by the Quality Assurance Inspector.

Type F bedding/filter material shatl be utilized as a bedding Jayer beneath Type C and D riprap and
grouted riprap in the surface water diversion channels and spililways. Type F riprap bedding/filter
material shall consist of hard, durable natural gravel material or rock fragments obtained from on-site
borrow sources, from approved mine waste stockpiles at the site, or imported. Type F riprap
bedding/filter material shall meet the following gradation requirements:
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ROCK PARTICLE % SMALLER BY

SIZE (AINCHES) WEIGHT
i 100
15 100 - 85
3 75 - 50
25 50 -20
1 <15

Type F riprap bedding material utilized as bedding beneath Type C or D riprap shall be compacted by
repeated passes of track mounted equipment or vibratory rollers and have a minimum compacted
thickness of 9 inches. Type F riprap bedding material utilized as bedding beneath grouted riprap shall
have a minimum compacted thickness of 12 inches. Compaction of Type F riprap filter/bedding material
shall meet the approval of the Quality Assurance Inspector.

-

7.0 GROUTED RIPRAP

The Contractor may utilize grouted riprap for channel erosion protection in lieu of riprap types A, B, or
 and shall use grouted riprap for lining the barren pond spillway. Rock for use in grouted riprap shall
meet or exceed the size requirements for Type I riprap with the exception that the material shall be free
of stones smaller than one inch.

Grouted riprap for use in spillways or channel sections with a grade steeper than 20 percent shall have a 3
ft deep grouted riprap cut-off at a maximum down slope spacing of 30 ft as shown in the Drawings or as
directed by the Quality Assurance Inspector. These cut-offs shall be provided with a 4 inch diameter
transverse drain pipe immediately upstream of the cut-off which is connected to a 4 inch diameter pipe
outlet daylighting in the bottom of the spillway or channel as shown in the Drawings.

The grouted riprap shall be underlain by a minimum 12 inch thick filter layer consisting of Type F
riprap bedding/filter material which is underlain by filter fabric and overlzin by several layers of burlap, a
filter fabric, or other suitable material (subject to the Quality Assurance Inspector’s approval) to prevent
grout contamination of the filter layer, as shown in the Drawings. The geotextile filter fabric shall meet
the following specifications:

Mullen Burst Strength (ASTM D37896): 550 psi

Puncture Strength (ASTM D4833): 175 1Ib

Grab Tensile Strength/Elongation (ASTM D4533): 275 1b/50%

Apparent Opening Size (ASTM D4751)

.S, Standard Sieve Size: 160
April, 1993 SRK Projeet No. 14115

2



Permittivity (ASTM D4491) (75 gm/ft) 1.0 sec t
UV Resistance (ASTM D4355):
% refained after 150 howrs: T0%

The subgrade in areas to be overlain with grouted riprap shall be graded and compacted to form a
uniform surface free of irregularities and protuberances. Upon meeting the approval of the Quality
Assurance Inspector, the prepared subgrade shall be overlain with a minimum 12.0 oz/square yard non-
woven geotextile filter fabric meeting the approval of the Quality Assurance Inspector.

The overlying Type F riprap bedding/filter material shall be carefully placed to avoid damaging the filter
fabric. Filter fabric which is damaged due to poor placement procedures shall be repiaced at the
Contractor’s expense, to the satisfaction of the Quality Assurance Inspector.

Grout for grouted riprap shall consist of one part type II sulfate resistant Portland cement and three parts
of sand thoroughly mixed with water to a thick creamy consistency (approximately 3-7 inch slump). The
grout mix shall utilize the minimum amount of water necessary to produce a flowable mixture to reduce
shrinkage as the grout hardens. Consistency of the grout Is subject to the approval of the Quality
Assurance Inspector. The grout should contain 4 percent air entrainment and have a minimum 28-day
strength of 2000 psi. The Coniractor shall submit design mix test records from the actual grout
production facitity which will be utilized to the Quality Assurance Inspector for approval prior to any
actual grout placement.

Aggregate for grouted riprap shall meet the following gradation requirements and conform to the
specifications for fine aggregate for concrete presented in AASHTO M-6 or ASTM C-33.

U.S. STANDARD % SMALLER BY
SIEVE SIZE WEIGHT
3" 100
#4 95 - 100
#8 80 - 100
#16 _ 45 - 80
#50 10 -30
#100 : 2-10
#200 D-5

The grout shalil be delivered to the place of final deposit by use of chutes, tubes, buckets, pneumatic
equipment, pumping or any other mechanical method which will control segregation and uniformity of the
grout. The rock shall be wetted immediately prior to the grouting operation. The grout shall be placed
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in sufficient quantities to compietely fill the voids between rocks. The grout shall be spaded or rodded
into the interstices between stones to completely fill the voids. Exterior stones should be brushed to
remove excess grout. The finished grouting operations shall leave face stones exposed for one-fourth to
one-third their depth.

Grout shall be placed when temperatures are in excess of 35°F and rising. Grout shall not be placed if
the grout temperature is 90°F or higher. Grout should be protected from freezing and cured as for
concrete using approved sealants, blankets and curing procedures. After grouting is completed no load
shafl be placed on the grouted riprap until the grout has cured.

8.0  PIPING
8.1  Drain Pipes

The leach pad drain pipes shall consist of corrugated and perforated polyethylene agricultural drain pipes
as mapufactured by Advanced Drainage Systems, or approved equivalent. These pipes shall be wrapped
with a filter fabric sock as provided by the manufacturer, The drain pipe network shall consist of 3-inch
diameter laterals connected to 6-inch diameter main pipes. These pipes shall be lain at a2 minimum grade
of 0.5 percent directly on the synthetic liner where exposed at the downslope toe of the heap as directed
by the Quality Assurance Inspector or Construction Manager. The pipes shall be aligned with the existing
drain pipes daylighting at the toe of the heap to the greatest extent practical. The 6-inch diameter main
drain pipes shall discharge into the PVC pipe culvert leading to the rinse solution pond.

The drain pipe spacing will be based on the hydraulic conductivity of the Type 4 drainage blanket
material as determined by the Quality Assurance Inspector. For a drainage blanket permeability of 1 x
10 cmifsec, drain pipe spacing will be 9 fi. For a drainage blanket permeability of 1 x 10° em/sec, drain
pipe spacing will be 33 ft.

8.2  Pipe Culverts

Pipe culverts consisting of 12-inch diameter schedule 80 PVC pipes and couplings shall be placed directly
on the synthetic liner in the existing solution collection channels leading to the heap leach facility solution
ponds. The culverts shall be installed through a piece of 40-mil ultra-violet resistant PVC liner using a
PVC pipe boot. The PVC liner shall be installed directly on backfiil placed within the solution channel to
the approximate lines and grades of the existing héap perimeter berm and joined to the existing PVC
liner, following the manufacturer’s recommendations, to effectively seal the solution channel.

Simtlarly, the existing overflow channels connecting the pregnant and rinse solution ponds to the barren
pond must be blocked with backfill and a piece of 40-mil UV PVC liner joined to the existing PVC
channel liner.
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8.3  Waste Area C Pipeline

A pipeline consisting of a 12-inch diameter PVC pipe and couplings, or approved equivalent, shall be
instalied from the existing Waste Disposal Area C facility to the rinse pond replacing the existing solution
channel leading to the barren pond. This pipeline shail be buried at a minimum depth of 2 ft above the
top of the pipe and placed at a minimum grade of one percent. Where the pipeline will be crossed by the
surface water diversion from the east side of the heap leach pad a minimum depth of 6 ft below the
existing ground surface is required.

The pipetine shall be installed through & PYC pipe boot and piece of UV-resistant PVC liner. The PVC
liner shall be placed directly on material Type 3 backfill completely blocking the channel and securely
anchored into the soil Iiner at the waste disposal facility to effectively seal the solution channel. A
minimum thickness of I ft of Type 3 fill shall be placed over the PVC Hner to form a soil liner
continuous with the existing waste disposal area soil liner.

The position of the buried pipeline shall be marked in the field for future location using clearly labeled 3-
ft high metal stakes or posts spaced at 50 ft intervals.

9.0 SURFACE WATER DIVERSIONS
9.1 General

Closure of the existing heap leach facilities includes construction of several runoff interception and
routing channels as shown in the Drawings. These surface water control features must be developed in a
sequential fashion as the ore heap is regraded and capped to isolate and route runoff from areas of the
heap which have been capped. These surface water conirol facilities will predominantly consist of grass-
lined channels with a triangular or traperzoidal cross-section.

The grass-lined channels will be prepared for seeding as per the following revegetation specifications and
seeded at twice the rate specified in those specifications. Following seeding and mulching, the channel
shall be "lined” with jute netting, excelsior blankets, straw or coconut fiber mats, a synthetic erosion liner
or cther similar materials as approved by the Quality Assurance Inspector. These erosion control mats
shall be securely anchored at 2 maximum spacing of 2 ft with 1i-gauge wire staples having a minimum
length of 6 inches.

Steeper portions of the surface water control channels (greater than 3 percent grade) and the spillways
shall be lined with riprap or grouted riprap as shown in the Prawings, as directed by the Quality
Assurance Inspector, or specified herein.
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9.2  Sequencing

The surface water control channels must be developed in a sequential fashion as the ore heap is regraded
and capped. Regrading and capping will begin from the southwest and proceed {0 the northeast side of

the heap. As regrading and capping progresses, the associated surface water control facilities should be

developed concurrently.

At the point where the western 1/3 of the ore heap has heen regraded and capped, the lateral bench
drainage channel and the toe drainage channel at the base of the heap arocund the western side of the heap
should be completed. Similarly, the "heap spillway” and channel from the upper heap surface to the
barren pond and the barren pond spillway should be completed. In addition, the overflow channels
connecting the pregnant and rinse solution ponds to the barren pond should be closed as specified in
Section 8.2 of these Specifications. As heap regrading and capping progresses to the northeast beyond
the heap spillway, the lateral bench drainage channel and toe drainage channel should be constructed in a
corresponding, progressive fashion. -

At the point where 3/4 of the ore heap has been regraded and capped, the channel leading from the heap
spillway to the barren pond should be realigned to discharge into the psegnant pond and the overflow
channel connecting the pregnant and barren ponds should be re-opened.

As areas of the heap become fully reclaimed with a dense cover of vegetation, runoff from these areas
will not contain appreciable sediment load. At this point the surface water diversion channels in these
areas should be re-aligned to discharge into the natural drainages leading to NPDES Outfall No. 003.

10.6  Reclamation and Revegetation
16.1 Gegeral Requirements

The Contractor shall furnish, transport and place all materials required to revegetate all areas disturbed
during the construction activities as described herein.

In areas requiring reclamation as specified herein, the Contractor shall place a minimum of 8 inches of
topsoil, salvaged during the stripping operations or obtained from topsoil stockpiles at the site, over a
prepared subgrade. When placed over Type 3 soil liner/cap material, topsoil shall be placed over the
compacted surface of the cap material. On steeper slopes, the compacted surface of the Type 3 material
may require "dimpling" with a single pass of a sheep-foot roller or track mounted equipment, as directed
by the Quality Assurance Inspector, to provide adequate bonding between the topsoil and underlying
material. Other than when placed over Type 3 soil liner/cap material, topsoil shall be placed over
subsoils which have been ripped to a depth of six inches immediately prior to topsoil placement to
promote mixing and adhesion of the topsoil to the subsoils. In the case of subsoils requiring
amelioration, as directed by the Quality Assurance Inspector, topsoil shall be placed shortly after the
subsoils have been amended.
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Following tepsoil placement, the seed bed shall be prepared by thoroughly mixing 600 Ibs/acre of
10/10/10 (Nitrogen/Phosphorus/Potassium) Fertilizer and 1,000 lbs/acre lime into the upper six inches of
topsoil by discing or other suitable means. Following topsoil placement and seed bed preparation, the
seed mixture in Table 1 shall be drill seeded into the topsoil material. Straw shall be applied at a rate of
1,500 pounds per acre and crimped into the soil with a mechanical crimper immediately following
seeding. If seeding is conducted in late fall or winter, the seeded areas will be covered with a top
dressing of potassium chloride broadeast at 150 pounds per acre at a rate which will not cause erosion.
Immediately following application of the potassium chloride, straw shall be applied at a rate of 1500 1bs
per acre and crimped into the soil with a mechanical crimper.

For miscellaneous area of disturbance or newly created earthen areas in natural soil materials (whether
insita or placed as fill), the available topsoil will be placed back over these soils materials and seeded as
per these specifications, For reclamation of the regraded and capped heap, a minimum of 8 inches of
topsoil is required.

TABLE 1 .
SEEDING RATES
Seed Type Topography
Flat ' Slope
{Ibs/acre) {(Ibs/acre)

Lespedeza cuneata

Scarified seed (spring/summer) 16 . 32

Unscarified seed {fall/winter) 24 48
Fescuta arundinacea 10 20
Paspalum notatum 15 30
Panicum virgatum (fall/winter) 5 10
Lolium multifiorum {{zll/winter) 10 20
{spring/summer) 8 16
Notes: 1) Quantities shown are for pounds of pure live seed per acre

23 Seed quantities shown are for drilf seeding. If broadcast methods are used, the

seeding rate will be doubled.

When conditions are such by reason of drought, excessive moisture, frozen soil or when in the opinion of
the Quality Assurance Inspector or Construction Manager less than satisfactory results are likely to be
obtained, seeding work shall be halted as directed and resumed only when conditions are favorable or
when approved alternative or corrective measures and procedures have been effected.
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ERase

The Contractor is to proceed with complete seeding work as rapidly as portions of the site becoms
available, working within seasonal limitations. In any event, seeding shall be accomplished before the
prepared seed bed becomes eroded, crusted over or dried out or the seed bed must be re-prepared prior to
seeding. At no time shall seed be sown, drilled, or otherwise planted when the surface soil or topsoil is
in a frozen or crusted state or during periods of windy weather,

1.2 Seeds

All seed shall be furnished in bags or containers clearly labeled to show the name and address of the
supplier, the seed name, and lot number, net weight, origin, the percent of weed seed content, the
guaranteed percentage of purity and germination, and the pounds of Pure Live Seed of each seed species
in the container. All brands furnished shall be free from such noxious seeds as Russian or Canadian
Thistle, European Bindweed, Johnson Grass, Leafy Spurge and Old World or Caucasian Bluesten: and
certified as such by the seed supplier. The Contractor shall furnish to the Quality Assurance Inspector a
signed statement certifying that the seed furnished is from a lot that has been tested by a recognized
laboratory for seed testing within 6 months prior to the date of delivery. Seed which has become wet,
moldy, or otherwise damaged in transit or in storage will not be acceptable.

Seed types and amount of pure live seed (PLS) required per acre shall be as called for in Table 1.

Seed and seed labels shall conform to all current State and Federal regulations and will be subject to the
testing provisions of the Association of Official Seed Analysis. Computations for quantity of pure live
seed required are based on the percent of purity and percent of germipation received from each seed bag
according to the following formula:

Pounds of Seed x (Purity x Germination) = Pounds of Pure Live Seed (PLS).

18.3  Fertilizers

When the use of commerciat fertilizer for seeding is called for, it shall consist of a standard form or
mixture of standard forms. Agricultural soil sample analyses shall be conducted by the Quality Assurance
Inspector once the final soil materials requiring revegetation have been established. Soil amelioration
requirements may then be revised and the Contractor’s unit rates for these material shall apply.

The forms of commercial fertilizers shown in Table 2- may be used in order to provide the nutrient
components required or as directed by the Quality Assurance Inspector, in order to meet the requirements
recommended by tests on the soil that is to be used.
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Table 2
Minimum
Material % Available Nutrient by Weight
N (Nitrogen) P (Phosphorus) K {Potassium}

-Xmmonium Nitrate 33 0 0

Ammonium Sulfate 20 0 0

Urea 45 0 1]

Urea formaldehyde 38 0 0

Diammonium Phosphaie 18 46 0

Triple Superphosphate 0 46 0

Potash (Muriate of Potassium} 0 0 60

Potassium Chloride 0 0 56

Other forms of commercial fertilizers may be used only vpon written r;quest by the Contractor and
approval of the Quality Assurance Inspector,

Commercial fertilizer shall conform to the applicable State fertilizer laws. It shall be uniform in
composition, dry and free flowing, and shall be delivered to the site with the manufacturer’s guaranteed
analyses. Fertilizer which becomes caked or otherwise damaged, making it unsuitable for use as
determined by the Quality Assurance Inspector, will not be accepted. When called for by the
Specifications or Quality Assurance Inspector, fertilizer of the type specified shall be applied uniformly at
the rate specified and tilled into the top 6 inches of soil.

The Contractor shall furnish the Quality Assurance Inspector with fertilizer analyses, and bag weights or
weigh tickets at the construction site prior to loading the machinery in preparation for fertilizing, No
fertilizer shall be placed by the Contractor without the Quality Assurance Inspector’s approval.

10.4  Seeding

Preparatory to seeding, the top six inches of the surface shall be tilled and brought to the desired line and
grade, except where, in the opinion of the Quality Assurance Inspector, seeding follows so closely behind
the initial grading or topsoil placement as to make special seed bed preparation unnecessary. Undulations
or irregularities in the surface shall be leveled and existing grass, sod, weeds and seeds must be tilled
under.

All slopes 2H:1V and flatter shall be seeded by mechanical power drawn drills followed by packer wheels
or drag chains. Mechanical power drawn drills shall have depth banks set to maintain a planting depth of
at leach one-quarier inch and not more than one-half inch and shall be set to space the rows not more than
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7 inches apart. If inspections indicate that strips wider than the specified space between the rows planted
have been left or other areas skipped, the Quality Assurance mspector may require immediate resowing of
seed in such areas at the Contractor’s expense, Seed that is extremely small shall be sowed from a
separate hopper adjusted to the proper rate of application.

When requested by the Contractor and approved by the Quality Assurance Inspector, seeding may be
accomplished by means of approved broadeast or hydraulic type seeders at a rate twice that shown in
Table 1. Seeds shall not be drilled or sown or otherwise planted during windy weather or when the
ground is frozen, crusted, or otherwise untillable.

All seed sown by broadeast-type seeders shall be "raked in" or otherwise covered with soil to a depth of
at least one quarter inch. Hand method of broadcasting seed will be permitted only on small areas not
accessible to machine methods.

Seeding of portions of the areas designated may be permitted before the construction is completed in
order to take advantage of growing conditions.

10.5 Manure ad

Manure for soil amelioration shail be barn or stable type animal droppings and shall be free of materials
toxic to plant growth and reasonably free of refuse. It shall be well rotted and not have lost its strength
by leaching or injurious fermentation. It shall not contain an excess amount of water and be of a
consistency for readily mixing with soil to form a broken down or fine mixture,

10.6 Mulching

Materials for straw muiching as specified shall consist of straw of oats, barley, wheat or rye and shall not
contain seed of noxious weeds. Straw in such an advance stage of decomposition as to smother or retard
the normal growth of seed will not be accepted. Old dry straw which breaks in the crimping process in
lieu of bending will not be accepted.

After seeding has been completed, hay or straw shall be uniformly applied at a rate of two tons per acre.
The mulch shall then be crimped in with a mechanical crimper or other approved equipment. The
Quality Assurance Inspector may order the employment of hand-crimping operations on such areas where
excessive ground slopes or confined areas would cause unsatisfactory crimping to result by mechanical
metheds.

The seeded area shall be mulched and erimped within 24 hours after seeding. Areas not mulched and
crimped within 24 hours after seeding must be reseeded with the specified seed mix at the Contractor’s
expense prior to mulching and erimping.
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On slopes steeper than 2:1 or other specific areas which are difficult to mulch and crimp by conventional
methods, hydraulic mulching or other means may be used when approved by the Quality Assurance
Inspector. If adopted by the Contractor, hydraulic mulch shall consist of wood cellulose fiber mulch.

Wood cellulose fiber for hydraulic muiching shall not contain any substance or factor which might inhibit
germination or growth of seed. It shall be dyed an appropriate color to allow visual metering of its
application. The wood cellulose fibers shall have the property of becoming evenly dispersed and
suspended when agitated in water. When sprayed uniformly on the surface of the soil, the fibers shall
form a blotter-like ground cover which readily absorbs water, and allows infiltration to the underlying
soil. Weight specifications from suppliers, and for all applications, shall refer only to air dry weight of
the fiber, a standard equivalent to 10 percent moisture. The mulch material, accompanied with 2
manufacturer’s certification, shall be marked by the manufacturer to show the air dry weight content.
Suppliers shall certify that laboratory and field festing of their product has been accomplished, and that it
meets all of the foregoing requirements pertaining to wood cellulose fiber mulch.

When required, cellulose fiber mulch shall be added after the proportionate quantities of water and other
approved materials have been placed in the slurry tank. All ingredients shall be mixed to form a
homogeneous slurry. Using the color of the mulch as a metering agent; the operator shall spray apply the
slurry mixture uniformly over the designated seeded area. Unless otherwise ordered for specific areas,
wood cellulose fiber mulch shall be applied at the rate of 1500 Ibs/acre. If wood fiber hydraulic mulch is
utilized, an organic tackifier shall be included in the pmlich application at a rate of 100 pounds per acre,

Hydraulic mulching shafl not be done in the presence of free surface water resulting from rain, melﬁng
snow or other causes.

Areas not properly muiched or areas damaged due to the Contractor’s negligence, shall be repairéd and
remulched in an acceptable manner at the Contractor’s expense.
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